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History will record as a profound irony 
that the most powerful word processing package 
ever created for the IBM’ Personal Computer 
wasnt created by IBM. 
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Says who? Says ANSI. 

Specifically, subcommittee X3B8 of the American 
National Standards Institute (ANSI) says so. The fact 
is oll Elephant™ floppies meet or exceed the specs 
required fo meet or exceed all their standards. 

But just who is “subcommittee X3B8” to issue such 
pronouncements? 

They're o group of people representing a large, 
well-bolanced cross section of disciplines—from 
ocodemio, government agencies, and the computer 
industry. People from places like IBM, Hewlett-Packord, 
3M, Lowrence Livermore Labs, The U.S. Department 
of Defense, Honeywell ond The Associotion of Com- 
puter Programmers and Analysts. In short, it's o bunch 
of high-caliber nitpickers whose mission, it seems, in 
order to make better disks for consumers, is also to 





y FORGETS. 


moke life miserable for everyone in the disk-making 
business. 

How? By gathering together periodically (often, 
one suspects, under the full moon) to concoct more 
and more rules to increose the quality of flexible 
disks. Their most recent rule book runs over 20 single- 
spaced poges-—listing, and insisting upon—hundreds 
upon hundreds of standards o disk must meet in 
order to be blessed by ANSI. (And thereby be taken 
seriously by people who toke disks seriously.) 

In fact, if you'd like a copy of this formidable docu- 
ment, for free, just let us know and welll send you 
one. Because once you know what it takes to moke 
on Elephont for ANSI... 

We think you'll want us to make some Elephants 
for you. 


For a free poster-size portroit of our powerful pachyderm, pleose write us. Morketed exclusively by 
Leoding Edge Products, Information Systems and Supplies Division, 55 Providence Highway, Norwood, 
MA 02062. Deolers: Call toll-free 1-800-343-8413; or in Mossochusetts, coll collect (617) 769-8150. 
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TESTED TWICE. 
GUARANTEED FOREVER. 
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Introducing Wordsworth™ 
flexible disks—the most reliable 
disks ever tested. 

Twice. 

First, every single Wordsworth 
disk gets hit with a barrage of rigid 
quality-control tests to make sure 
we meet or beat every technical 
spec demanded by the people at 
ANSI and ECMA, 

But, since very few things in this 
world are perfect {including tests), 
we test every single disk again, for 
exactly the same criteria. And only 
ifa disk is second-time certified 
100% error-free is it pronounced 
worthy of the name Wordsworth. 

Which is about as synonymous 
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as possible with “perfect.” 

Which, in tarda aban you'll have 
an easy time answering questions 
like: Is every inch of every track 
certifiably 100% error-free? Will it 
play back exactly what you fed in, 
without missing a single bit? Every 
time? From now until death and 
taxes are eliminated? 

And then we have a very simple 
tule: If the disk doesn't check out, 
it gets chucked out. 

hy do we go to all this bother? 

Because, very simply, Words- 
worth is the world’s newest major 
brand, created and tested with the 
world’s newest and best technol- 
ogy. It’s a premium product that 


LEADING 
EDGE. 


will become the world’s most 
widely used disk for absolutely 
critical information applications. 

Our disks come in 54” and 8” 
sizes, in virtually every configura- 
tion, for compatibility with virtually 
every microcomputer on the mar- 
ket. Unlike any other disks in the 
industry, every one is tested twice, 
so, unlike anyone else in the indus- 
ay we can guarantee them not for 
30 days or 90 days or even 5 years 
... but forever. 

And forever, as you may have 
heard, is a Jong, long time. 


WORDSWORTH 


Distributed exclusively by Leading Edge Products, Information Systems and 
Supplies Division, 55 Providence Highway, Norwood, MA 02062. Dealers: Call 
toll-free 1-800-343-8413 or in Massachusetts, call collect (617} 769-8150. 
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ABETTER SYSTEMCARD 
THE IGM PC. 
FROM THE PEOPLE 
WROTE ITS 
OPERATING SYSTEM. 


When you choose a multi-function card for your IBM: PC, 
choose the best. 


No other company understands your IBM PC like Microsofts. We developed Its operating system, 
MS-DOS. That's why the SystemCard hos features no other add-in card can match. 


The SystemCard advantage. 
The Microsoft SystemCard fakes up only one slot, but gives you everything you need fo complete 
your IBM PC or PC XT system. 
its features include 64K or 256K of extra RAM memory plus Microsoft's RAMDrivem disc emulation 
software which allows you fo use RAM as you'd use disk. But 50X faster. 
It includes a parailel interface and a print spooler that lets you continue computing even while 
printing your biggest files 

The SysternCard aiso includes both an IBM compatible RS232 serial 
interface and a parallel interface. Pius terminal 
emulation software that lets you connect your 
PC to other computers. The SystemCard even 
includes a calendar/clock and time utilities for 
your time-based applications. 
And it's fully compatible with DOS 4.4 or DOS 2.0. 


The right choice. 
One card-the SystemCard—does more than 
a host of slot- munching peripherals And since 
Microsoft understands your PC so well, we've 
avoided many of the problems you might find 
in other cards. You can run RAMDrive and the 
print spooler at the same time. as o true multi- 
function add-on. Run the clock utilities without 
a resident language interpreter. because our 
drivers are writen in the PC’s own assembly 
language. This saves memory. 
What's more, you can queue up to ten files 
of any length by name on a command line, 
like a true system spooler—and interrupt them 
any time to make additions. deietions or 
changes. right from the keyboard. 
You'll also run DOS 2.0 with the SystemCard’s 
owninstallabdle drivers. Andrun the serial interface 
through IBM PC PORT 4 or PORT 2 with no transiation 
codes necessary and with full interrupt support. 
Agreat value. 
Ask your dealer for a demonstration of the Microsoft 
SysternCard for your IBM PC. Consider all the things one 
card condo for you Then think who made It The SystemCard. 
From Microsoft. 







BETTER TOOLS FOR MICROCOMPUTERS 


MICROSOFT 
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This One 
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THE NEW 
EXECUTIVE PACKAGE 
FROM ALPHA. 


FORTY BUSINESS 
PROGRAMS YOU'LL USE 
EVERY DAY. 

STARTING TODAY. 


Ait ofa sudden, there are forty new 
ways to help run your business with an 
IBM PC. 

ropa helper ee bade 

Jule and forecast with the skill and 
insight of a b-school grad. But without 
attending business school, and without 
learning complicated 

It's called the Executive Package f 
from Alpha. And it puts together forty powerful nang om pro- 

jection formulas into ready to use programs for all types of executives, in 
ceeriniiettanpicts 

Use CASHPLAN for tighter cashflow management. 

Call up INFLATE to help calculate profits in a changing market. 

Optimize production scheduling and project planning with any of three 
CRITICAL PATH METHOD formulas. 

Analyze your competition with GROWTH. 

There's even BETA for objective weighing of stock investment risks. 


SIMPLIFIES VISICALC; 1-2-3 “AND MULTIPLAN.” 


Plus, the programs are designed to work together with VisiCalc? 1-2-37" 
Multiplan” and BASIC. So now you'll have more of the tremendous power 
of these popular programs at your fingertips, ready to go. 

Toheip keep things simple, each program in the Executive Package is 
presented with a real-world example of how another company used it and 
the results they got. You simply plug in your numbers and out come your 
company’s solutions. 

And like all software from Alpha, the Executive Package comes with a 
concise instructional audio tape to introduce you to the programs and get 
you started solving business problems right away. Nothing else is this easy. 
And with a suggested retail price of just $145 complete, nothing else you 
buy for your computer will pay back as fast. 

Start doing the kind of critical everyday business calculations you'd be 
bins hin. if only you could. Because now you can. 

the remarkable new Executive Package from Alpha at leading com- 
lane stores. Or call us at 1-800-451-1018 (in Massachusetts 
call 1-617-229-292:4 collect) for the name of the Alpha dealer nearest you. 


ee EXECUTIVE PACKAGE FROM 
TNE = “alpha 
SOFTWARE CORP 


Rare ET 





12 New England Executive Office Park , Burlington, Massachusetts 01803 
~ Sopthes manufacturer » trademark °Sanathes manulacturet + repeirred trademark © 196} Alpha Sofware Carp. 
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INTRODUCING DATA BASE MANAGER IT FROM ALPHA. 


IT’S FOR PEOPLE WHO HAVE THEIR OWN IDEAS 
ABOUT WHICH SOFTWARE SHOULD BE INTEGRATED. 


Here's a proposition for you. 

First thing tomorrow, throw out at least one of your favorite com- 
puter programs. Maybe your word processor. Maybe your spread- 
sheet. Maybe both. Just make sure it’s something you like, and that 
you’ve spent some time learning it. 

Now, start from scratch with programs you don't know. Ones that 
force you to give up features you depend on now. 

Interested? 

Well, if you plan to get in on the current “integrated” software 
rage, that's what you'll have to do. Because most integrated software 
systems only work with software from one manufacturer. 


Ifyou think that’s too much to ask, then Denne Mansel 
from Alpha is for you. 

Itstarts by giving you an enormously powerful ait elegantly 
approachable data base system. One that's menu driven and 
responds to simple, English-like commands. But one that's also truly 
fast. With all the advanced features you'd expect from a top-notch 
data base management system. 

Plus, you get extended DBMS features like phonetic word search, 
built-in form letter, and date calculations. And a painless way to file 
data transferred to your PC from other micros, mainframes or infor- 
mation utilities. 

And then it lets youdo something else. It lets you totally integrate 
your word processor, and your spreadsheet program, instantly. 

So you can quickly call up and manipulate any information. Then 
move itover to VisiCalc,” 1-2-3" or Multiplan™ for calculations. 
Then shuffle it over to WordStar,® EasyWriter™ or Volkswriter™ for 


word processing. Without re-entering data. And without complex 
commands. 

In fact, Data Base Manager Hl lets you integrate nearly any combi- 
nation of the word processing and spreadsheet programs that run on 
the IBM PC or XT. 

The prestigious software journal, The Rosen Electronics Letter 
says Data Base Manager I's unique capabilities “unify some of 
the best of the productivity packages already on the market... 

This is a signal achievement.” 

You'll say that this 
is the way personal 
computing is supposed 
to Ete in the first place. 

See the remarkable 
new Data Base Manager II 
today Call us toll-free at 
1-800-451-1018 (in Massachu- 
setts call 1-617-229-2924 collect) 
for the name of the Alpha Software 
Dealer nearest you. 


DATA ae ee I FROM 


ph SOFTWARE ©: 


12 New England Executive Park, Burlington, Massachusetts 01803 


‘TM signifies manufacturer's trademark. ® signifies manufacturer s registered trademark. © 1983 Alpha Software Corp 
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‘telemath| 


Math Reinforcement Software 


Available for: 
(BM PC APPLE Il 
*1 Disk Drive *1 Disk Drive 
*Color/Graphics Board "DOS 33 
VALIDATED SOFTWARE 


Talemath was validated as being effective in 
helping students learn Mathematics in the 
San Diego Unilied Schoo! District as early as 
1978. It has been in use in California schools 
ever since. 


80 ARCADE-STYLE PROGRAMS 
Through special options, the 80 Talemath 
programs meet 148 basic Math objectives, 
grades K—8. The video arcade Jormat of each 
unique program meintains a child's interest 
while stimulating achievement. 


TAKE YOUR PICK 

The 80 programs come packaged 40 per Vol- 
ume, in a two Volume set. Forty of the Tele- 
math programs are designed to operate with 
a standard IBM PC or Appia I1/Ile computer. 
These 40 programs are available, 4 programs 
toa disk, in ten individual packages. In either 
case your cost will be $10.00 or less, per 
program. 


TRIAL SIZE 

Look for our Trial 
Size packaga 
through your local 
dealer. For only 
$10.00 you get two 
of our programs to 
use in your own 
home or school 
anvironment. 





TRY TELEMATH! 
Wa know it can help your children learn 
Mathematics skills. 


For more information call: 
312/729-5850 
PSYCH@TECHNICS 


1900 Pickwick Ave., Glenview, IL 60025 
CIRCLE 409 ON READER SERVICE CARD 
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RealWorld Business Software, 
Ten Generations of Refinement 





Your ~tib 
ancestors, boy. Si 


(~All Giants, 








It Takes Experience to Succeed in the Real World. We Have It. 


Refined from the feedback of over 25,000 end users 
since 1975, MBSI's RealWorld™ packages have evolved 
through eight generations on mini-computers, and two 
generations on micros. 

This integrated set of accounting packages embodies 
the creative efforts of nearly thirty man-years of 
research and development. 

Conforming to generally accepted accounting 
standards, RealWorld™ has been selected for private 





Please send me more information about MESIs 
fo ee ee t 
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Company, 

U pcsdress 


source code, and nearly 2,000 pages of readable user 
and technical documentation. 

RealWorid™ applications are compatible with nearly 
all micro operating systems (including CP/M® and 
UNIX®), and run on almost every popular small 
business computer. 

In a world of often disappointing workmanship 
and sad business ethics, RealWorld™ Software offers 
a refreshing choice for computer manufacturers, 
distributors, dealers and consultants who want a quality 

—_ = software solution. 
ver Sellable, installable,supportable, 
user friendly and profitable— 
RealWorld™ Software. 

Call for information today. 


mbsi 


A Division of RealWorld Corporanon 
Dover Road, Chichester, NH 03263 
(603) 798-5700 

800-255-1115 

California: 800-441-1777 
Western U.S.: 800-321-1777 





RealWorld™ Business Software —Real solutions to the real problems of small business computing.™ 
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GE’s $10 Million PC 532 | SOFTWARE 


Connection/Eric Freedman 

General Electric Information 5 
Services makes liberal use of te 
IBM PGs to sell its databases. How did the authors of 
INTERVIEW VolksWriter, 1-2-3, and 


—_— ——— | Snooper Troops create these 
Start Spreading The 183 | best-selling programs? 
News/Corey Sandler i 

Joyce Wren, IBM's Director ae 
of Software Publishing, tells | 4. Woram 

how program proposals are | Two packages of software 
solicited for the PC. tools that make editing and 





































































Thi debugging easier. 

S The Missing 395 
uy Linker/Michael Olfe 

Issue € Linkers bridge the | 

differences between 

LANGUAGES operating systems and 

Micro-Linguistics: 110 | The Age Of 166 programuning languages. 

Languages For The Independence/Eddie Currie 

PC/Bill Machrone There are still opportunities 

A guide to ten programming | for software developers 

languages available for the based in garages and 

IBM PC. cottages. 

In Defense of 325 _| The Softening of 194 | The Microsoft Touch _291 NY 

BASIC/Pau! Somerson Publisher's Row/Martin /Paul Somerson 

Even though it's used by Porter Product manager Tandy Cy 

beginners, BASIC is a Book publishers are turning | Trower talks about the 

serious programming to the software market. software company that IBM 

language. How To Choose A253 ‘| _~has placed in center ring. 

The Pascal/MT+86 377 | Consultant/Corey Sandler 

System/George D. Who really knows what 

Hughes, Jr. computer system is best for 

Digital Research's enhanced your needs? 

version of Pascal. Launching The Disk _287 








(Magazine): We Have Lift- 
Off/Janice Keefe 
Introducing the PC Disk 
Magazine—a new approach 
to computer publishing. 
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Biding Your Time With 449 
Computerized Chess/ 

David Whitehouse 

Can either of these disks 
make your PC play like a 
grandmaster? 

Memory Shift: Nine 471 
Heads Are Not Necessarily 
Better Than One/Stephen 
Manes 

Dividing the PC’s memory 
into partitions is a good idea, 
but this program wasn’t 
thought through well 
enough. 


Of TK!Solver/Mark 
Zachmann 

The creators of VisiCalc offer 
a formula-solving tool kit 
that's ideal for scientists and 
engineers. 








PROGRAMMING 


Do It Yourself 
Adventures/Dian Crayne 
How do you program an 
adventure game? Lists of 
words create a world. 


266 


SIGHT AND SOUND 


If 1 Only Had A 511 
Voice . . ./Bil. Alvernaz 

Two speech synthesizers can 
teach the PC to talk. 





ae | at 
APPLICATIONS 
A PC On The Emer- 
gency Squad/Michael 
Frank, M.D. 
In Ohio, a medical team uses 


a computer to upgrade its 
services. 


842 


PC ARCADE 

The Digitalization Of 573 
Darwin/Corey Sandler 
Evolution becomes a sport 
and golf becomes a chore in 
these new games. 


BOOK EXCERPT 


The Mythical Man 
Month/Frederic P. 
Brooks, Jr. 

Some classic advice on 
debugging and managing 
software projects. 

8087: Applications And 414 
Programming/Richard 


210 





Startz 

How to write programs that 
take advantage of the math 
co-processor chip. 


BOOK REVIEW 


Peter Norton Tells 
Alll/Dan Robinson 
Inside The IBM PC tells how 
to use advanced features of 
the personal computer. 


557 


Two Basic Alternatives 565 
For Learning IBM BASIC/ 
John Fowler 

How do you choose a good 
textbook for the first lessons 


in programming? 


DEPARTMENTS 
From itor’ 
Screen/Corey Sandler 
Letters To PC 
PC-Communiqués 


Michael Longacre 
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Ittook 





hundreds of years 


to build the world’s 
mostadvanced 
spreadsheet. 


Way back in 1534, a Venetian scholar 
wrote a text that standardized the 
techniques of modern bookkeeping. 
And up till 1979, there weren't a lot 
of real improvements in the way 
people did spreadsheets. You still 
had to enter all your figures by hand. 
Run all the totals yourself. And when 
you had to make a few changes, you 
had to run the totals all over again. 
Then along came a program that 
let you create spreadsheets on a 
personal computer Without touching 
a pencil. Or adding anything by hand. 
Best of all, this new program gave 
you the freedom to look at your bal- 
ance sheet a dozen different ways if 
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you felt like it. Because all you had 
to do was change one figure, and the 
computer would refigure everything 
else for you. Automatically. 

Like most breakthrough ideas 
though, this original spreadsheet 
program had a few things that defi- 
nitely needed improvement. For in- 
stance, all the columns had to be the 
same width. And the entire system 
took about 20 hours to learn. 

So we developed SuperCalc® 
which was such a giant step in the 
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right direction that it became a best- 
seller Over 250,000 copies in only 
18 months. 

Today, we've gone even farther. 
After talking with thousands of cus- 
tomers, we've found a lot of impor- 
tant new features you'd like to have. 
And we've built them into the world’s 
most advanced spreadsheet. 

SuperCalc?. 


__ INCOME STATEMENT 


NET SALES 


COST OF GOODS SOLD 


“GROSS PROFIT 


ADMINISTRATIVE 
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fil take 


you 10 minutes to 


With SuperCalc? you 
get all kinds of fea- 
tures that have never 
been possible before. 
Like custom format- 

= ting capabilities. Auto- 
matic consolidation. Sorting. And 
more. Take a look at the spreadsheet 
below, and you'll see just how much 
we're giving you. 

Best of all, we made it just as easy 
to use as the original SuperCalc. 
There's a self-paced starter guide 





step by step. And an AnswerKey™ 
that gives you instant help right on 
the screen. Because of these fea- 
tures, you can actually create your 
first spreadsheet in 10 minutes flat. 
Even if you've never used a compu- 
ter before. 

SuperCalc? is available for the 
IBM PC and XT. Where it can run in 
full color With full memory. Even on 
hard disk. It's also available for CP/M, 
CP/M-86, MS DOS and other opera- 
ting systems, so you can use it with 





But with all its advanced features, 
SuperCalc? is the same price as the 
original SuperCalc. Only $295, sug- 
gested retail. We're also offering 
SuperCalc for only $195. And an up- 
grade to SuperCalc? whenever 
you're ready. 

So. If you've always thought there 
had to be a better way to do your 
spreadsheets, stop by your closest 
computer store. And take a good 
look at SuperCalc? After just 10 min- 
utes, you wont want to do one more 


that shows you exactly what to do, most popular personal computers. spreadsheet the old way. 
1983 Combines 
any number of spreadsheets Calendar/date 
—automatically! capabilities. 
7 re Percentages. 





Today’s Date 
Payroll Start Date 
Days this period 


Emp# Employee name 


Beckette 
Johnson 


Santos 
Smith 


ONSOLIDATED MONTHLY PAYROLL 


Recalculate YTD Y/N ? N 


Status 


$1 


4/15/83 
4/ 1/83 


Deduct 


$92.50) 
$56.25) 
$63.75) 


$900.00 $67.50) 


Deduction Percentages 
Fica 


6, 780% 


User-set decimal places. 


Net 
Pay 


YTD 
Gross 


017.56 
$693.75 
$786.25 
$832.50 


$6, 200.99 
$5, 250.98 
$5, 950. 98 





$560.99 
$650.90 
$790.90 


$42.90) 
$48.75) 


Total Gross Salariex (190’s) 
. Total Deductions (10%’s) 
Total Net Pay (1890's) 


Arrange reports 
numerically or 
a 


7 Floating $ signs. 


$355.1 
$-4.1 
$51.9 


$518.09 
$691.25 
$647.50 


$3,920.00 
$4,550.99 


Negative numbers in ( ). 


Numbers in 100s or 1000s. 


San Jose, CA 95131 
HOG) 3342" 
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CRITICS CHOICE! 





Financier’ Personal Series, the financial 
software everyone’s talking about. 


Before you invest in financial software, here's what professional 
software reviewers coast to coast are saying about the 
Financier Personal Series ~ the software with performance 

that picks up where the others leave off! 


Financter. Inc 2400 Computer Ore, PO Box 670, Westboro, MA 01581 


rT | It is clear that the Financier 
Personal Series is the most sophisti- 
cated and flexible, of the financial 
programs under review here. yy 


Within an hour of opening the 
software package, I was able to 
understand and appreciate the power 
of this financial package. Financier is 
one of those packages which many 
people will probably use, along with 
their wordprocessing and spread- 
sheet programs, quite frequently, 


if not daily. 79 


44 Out of all these programs* the 
Financier Personal Series provides 
the best balance of extensive capa- 
bilities and ease of use. The manual 
is outstanding as an introduction to 
both the practice of bookkeeping 
and the use of a personal computer 
to iene this task. 97 


Jer and Sherry K 


AGAZIN 


44 The Financier Personal Series is 
a financial record-keeping program. 
It is menu driven, and exceptionally 
well-documented. Written in BASIC, 
one gets a lot more from this system 
than from other so-called home 
accounting programs. Truly an out- 
standing package, I use it for my own 
financial records. yy 


See for yourself why Financier’s Personal Series has everybody talking. Get a demonstration today! 


Five F pms ter th i * 


™ M ry M Home A 1 PhsT4 oe ss M 





For additions! information, ot to order diectiy. call 
(G17) 366-0950 (24-hour, MasterCard and Visa accepted) 





Financier System Requirements \BM Pecsonel Computer, 
Al jeast 64Kb of RAM, Two disk drives, 60 column deplay 
IBM Personal Computer OOS. IBM Personal Computar Oisk BASIC 





FINANCIER JAX SERIES SPECIAL INTROOUCTORY PRICE §150 
(Special price offered for hmited time Retail Price $195) 
FINANCIER PERSONAL SERIES $195 


Now available at the following authorizad [BM dealers 


SEARS BUSINESS SYSTEMS (nationally) ASO OFFICE SYSTEMS (NY) CMB INC (KY) COMPUSHOP Be 
( ihe TX) COMED SHC OF GEORGIA. INC. (GA), COMPUTER CITY (CA) COMPUTER CONCEPTS (_A 
1 THE COMPUTER MART (1L Mi WINDSOR, ONT ) THE COMPUTER ROOM IN Mi) COMPUTER 
SYSTEMS SPECIALIST (NY) COMPUTER 
COMPUTER PROOUCTS (MD) FUTURE OATA (NYC SC) 
COMPUTERS (UT), SOFTSOURCE (1%). of phone (617) 366-0950 lor neares! dealer 


LANO iratioatng dealers) COMPUTERWORKS tery FREOERICK 
MICAO CENTER (DH), PERSONAL BUSINESS 


© 1983 FINANCIER, INC 
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CAMEO 


HARD DISK SYSTEMS ARE 
THE SOLUTION TO: 


e Reliable Back-Up Requirements 
e Large Data Storage Needs 





CAMEO large capacity high performance hard disk 
systems are the ideal mass storage system for usa 
in those business environments where a company's 
data bank itself is understood to be one of the most 
valuable parts of the whola micro-computerizad of- 
fice system. The data bank was costly to acquire and 
could be more costly to replace. Regular access to it 
is needed every day without fail. 


CAMEO'S subsystem 1050, consists of 40 format- 
ted megabytes of on-lina winchester data storage 
and 10 formatted megabytes of removable winches- 
ter cartridge back-up capability. In the unlikaly event 
of a problem with the fixed winchester driva the 
removable cartridge driva can perform as a fully op- 
erable full function high performanca on line random 
access winchester hard disk system. It provides 
highly reliable (full CRC error checking on full spec 
winchester media) permanent off-line data storage 
capability for permanent data archiving. 


Contact your local CAMEO dealer or: 


e CAMEO ELECTRONICS, INC. 
1626 Clementine 
Anahaim, Ca. 92802 
(714) 535-1682 


CAMEO'S configuration options allow multiple com- 
puters to access all areas of the disk as well as 
virtual RAM disk configuration from add-on memory 
boards. Higher capacity systems and nationwide 
third party maintenanca are available. Immediate 
availability through CAMEO'S regional distributor 
network. 





NEC 
lomPAa EAGLE 


A CAMEO interface is available for the above as well 
as almost any brand of high performanca micro com- 
puter you are considering for your office use. 
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e CAMEO EUROPE 
Postfach 227 
8120 Wailheim 
West Germany 
TEL 08802-691 
TLX 59903 CAMEO D 


The Trade Marks and Logos of the computer companias referred to above 
are owned by them respectivaly and are not the property of CAMEO ELECTRONICS, INC. 







¢ PC Keyboard 


¢ Word 
Processing 


+ PC Hardware 


Comprehensive / 
Software 


Support 

2316 Artesia Bivd, Suite B 
Redondo Beach, CA 90278 
213/318-2561 
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PC PAL EQUALS 
FIVE PROGRAMS IN ONE 


When I’m working, running around all over 
town and carrying extra weight Is risky. PC 
PAL makes my work easier because it’s 5 
programs in 1. PC PAL teaches me about the 
PC keyboard and electronic spreadsheets. 
And also about word processing, BASIC, and 
the PC hardware. 5 programs in 1 makes 
learning easy, fast ...and inexpensive. 


PC PAL requires 64KB, a double-sided 
diskette drive, an 80-character display and 
MS-DOS. 

Suggested retail $39.95. 

See your PC dealer. Dealer inquiries 
welcome. 








Choosing the right tax shelter 
iS more than a game of chance. 


Choosing good investments will always be something of an art. 
But it shoukin't be a game of chance. 


INTRODUCING THE STRATEGISTS. XQ Software introduces two 
new software programs that take some of the gamble out of your 
Investment decisions; the Investment Strategist and the Tax 
Strategist. Designed for investors and investment advisors, they 
turn your IBM Personal Computer into a sophisticated oF for 

tax shelter 


analyzing the tax and investment aspects of 
investments. 


MAKING INFORMED INVESTMENT 
DECISIONS... THAT'S THE STRATEGY. These 
innovative programs tackle three tough 
questions: 


How much tax shelter do you really need? 
The TAX STRATEGIST tells you how much 
shelter is right for your financial situation. 
It helps you plan strategies for reducing 

your tax liability. 


THE INVESTMENT 
STRATEGIST ™ 
$395 
THE TAX STRATEGIST” 
$395 
(SOLD INDIVIDUALLY) 








4357 PARK DRIVE/NORCROSS, GA 30093 
(404) 923-2880 


SIBSLE 36] BN BESREB SEBYIFE COBB 


Is this tax shelter a good investment? The INVESTMENT 
STRATEGIST helps you determine which tax shelters are good 
investments. You can compare tax shelters with each other and 
with other types of investments. 

Does the tax shelter match your tax le? The INVESTMENT 
STRATEGIST and the TAX STRATEGIST work together to help you 
find the shelters that match your personal needs. Now you can 
zero in on the best tax and investment approach. 

THE COMPANY BEHIND THE SOFTWARE. XQ Software is an 
intelligent Systems company. For over a 
decade intelligent Systems has been an 
innovator in personal computer enhance- 
ments and color graphic penpherals. 

The Tax Strategist and the Investment 
Strategist are available through authorized 
IBM Personal Computer dealers nationwide. 
Visit one and ask for a demonstration. It 
will one of the best investments you'll ever 
make. 


FOR MORE INFORMATION MAIL THIS COUPON: 
SEB8 8 SERRE RES ESE EE 


PLEASE SEND ME 
MORE INFORMATION: 
Im an investor. 

 I'man investment advisor. 

I'ma computer deaier. 





TITLE/POSITION 
COMPANY 
ADORESS 

ary 

STATE 

PHONE( ) EEE 
MAIL TO XQ SOFTWARE, 4357 PARK ORIVENORCROSS, GA 30089 
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SPINNAKER’S LINE OF 
EARLY LEARNING GAMES 








IS GROWING 





Watching your kids grow up is a lot of fun. But 
making sure their minds grow as fast as their 
bodies is even more rewarding. That's where we 
can help. With a growing line of Early Learning 
Programs that are not only lots of fun to play, but 
also educational. 

Some of the games you see on these two pages 
help exercise your child's creativity. Others help 
Improve vocabulary and spelling skills. While others 





















AS FAST AS YOUR 
CHILD'S MIND. 











improve your child's writing and reading abilities. 
And all of them help your child understand how to 
use the computer. 

So if you're looking for computer programs that 
do more than just “babysit” for your kids, read on. 
You'll find that our Early Learning Programs are not 
only compatible with Apple® Atari® IBM® and 
Commodore 64™ computers, but also with kids 
who like to have fun. 


FRACTION FEVER™ brings fractions Into play. 
Ages 7 to Adult. 


FRACTION FEVER is a fast- 
paced arcade game that 
Challenges a child's under- 
standing of fractions. As kids 
race across thescreen in search 
of the assigned fraction, 
they're actually developing a 
basic understanding of what 
a fraction is and of relationships between fractions. 
They're even discovering that the same fraction may be 
written in a number of different ways. 
All in all, FRACTION FEVER encourages kids to learn 
as much as they can about fractions — just for the 
fun of itl 


Apple, IBM and Atan are registered trademarks of Apple Cornputer. Inc.. Internabonai Business Machines Corp and tan, Inc. respectively Commodore 64 1s a trademark of Commodore Electronics Limited. 
© 1983 Spinnaker Software Corp. All nghts reserved 


The story of STORY MACHINE™ Ages 5 to 9. 





STORY MACHINE is plete with full color 
like a sto’ k come graphics and sound. 
to life. Using the key- STORY MACHINE 
board, your children helps your children 
write their own fun learn to write correctly, 
little stories. The become familiar with 
computer then the keyboard, and lets 
takes what they've them have fun exercising 
written and animates their their creativity at the same time. 
story on the screen, com- 





KINDERCOMP:™ Numbers, shapes, letters, words and 
drawings make fun. Ages 3 to 8. 


ful rewards, as the 
screen comes to 
life when correct 







KINDERCOMP is 
a game that allows 
very young children 





to start learning on answers are 
the computer. It's a given. 
collection of learning Asa parent, 
exercises that ask you can enjoy 
your children to match the fact that 
shapes and letters, write their your children are having 
names, draw pictures, or fill in fun while improving their 
missing numbers. And KINDER- reading readiness and 


COMP will delight kids with color- _—_ counting skills. 








FACEMAKER lets chil- 


Plus, FACEMAKER helps 
dren create their own 


children become com- 


funny faces on the fortable with computer 
screen. Once a face is fundamentals such as: 
completed, your menus, cursors, the 
children will giggle return key, the space bar, 


with delight as they 


simple programs, and 
make it do all kinds 


graphics. FACEMAKER 





of neat things: wink, smile, won't make parents frown because 
wiggle its ears, or whatever their children will have fun making 
their imagination desires. friends with the computer. 





SPIMMYANL?? .. 


We make learning fun. 
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credible Trainers! 


No matter what level IBM Personal 
Computer training you want, our inter: 
active tutorial software gives you the 
answers. Easier, faster, smarter. 

Take The INSTRUCTOR, for 
first-time users. PC Magazine called it, 
“The best . . . introduction to 
the PC around.” It’s #1 because it 
takes the work out of learning initial 
PC operations. 

And Now! Brand New! Setting a 
new standard for interactive training, 


You've got to see (and hear) it to 
believe it! Designed for PC users 
ready to learn higher level PC 
concepts, including DOS commands. 


Professor DOS will challenge you, 
amuse you, and amaze you. 

Both programs use vivid graphic 
images, creative animation, sound and 
living color to take you from mystery 
to mastery of your IBM PC. Each is 
totally self-paced. And they're 
**people-literate."” So you really 
do learn. 

The most sought-after computer 


adndividual 


BOFTWARE INCORPORATED 


24 Spinnaker Place 
Redwood City, CA 94065 
(415) 591-4166 


assisted training anywhere. Available 
at IBM PC dealers and software 
retailers everywhere, separately or in a 
tutorial set. Affordable at a suggested 
list price of ONLY... 

$44.95 — The INSTRUCTOR 
$59.95 — Professor DOS 


or 
$94.95 — Tutorial Set 


We've made The INSTRUCTOR 
and Professor DOS 10 realistic, you'll 


Requires MS-DOS, any IBM Personal Computer or 











How many pieces of software can 
you use on the IBM Personal Computer? 
1,000 and up. 
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Chart-Master" turns 
volumes of complex data into 
easy-to-understand graphics. 


‘A picture is worth a thousand words.” With this simple 
concept as a building block, Chart-Master is changing the 
way busy executives, analysts and secretaries look at, 
interpret and present information. In a fraction of the time 
required to wade through volumes of printouts, you can 


atch for Augeet = 





Values printed at cata points; both left and nght Y-axis scales; floating 
legends & bars: both horizontal & vertical formats, exploded pie sections. 
produce easy-to-understand bar charts, pie charts and 
scatter diagrams quickly and dramatically. Chart-Master 
makes it easy to customize reports and presentations with 
six different fonts, label placement, proportional pie charts 
and more. 

Menu-driven Chart-Master allows you to enter data and 
select a chart format at the press of a button. You then 
preview your selection on your personal computer screen 
as it would appear in-final form. Or, you can review the 
various Chart-Master graphic-eptions to make sure you 


have selected the most effective formatWhen satisfied, 
ae 


a 
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you can transfer your selection to papem@r acetate trans- 
parencies for a colorful, presentation-quality chart in 
seconds. ¥ 

Chart-Master presents a clear picture of the “bottom 
line,” which conveyors of information understand and deci- 
sion makers appreciate. That's why major corporations like 
GE, Eastman Kodak, Exxon, Union Carbide, GM, AT&T, 
DuPont, 3M, Citibank, Motorola, Procter & Gamble, and 
GTE rely on Chart-Master to translate “volumes of com- 
plex data into meaningful information.” 

Chart-Master supports the IBM Instruments XY750, 
Panasonic VP Series, Houston Instruments DMP29, 
Yokogawa PL1000 and Strobe plotters, in addition to the 
Hewlett-Packard family of plotters, for use with IBM PC 
and other compatible computers. 

The retail price of Chart-Master is $375. For a complete 
information kit and name of your nearest dealer, contact 
Decision Resources, Inc., 25 Sylvan Road S., Westport, 
CT 06880. (203) 222-1974. 


DecisionResourc 
Software Designed for Decision Ma 
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No one else is using this simple 
method to teach you Lotus 1-2-3. 


You didn’t learn to swim by read- 
ing about it. You took the plunge. With a 
little extra support at first, ‘til you could 
stay afloat on your own. 





The ATI Training Power pack- 
age for Lotus 1-2-3, with disk and hand- 
book, is available at your computer 
dealer. Along with our line of training 


ATT’s training soft- programs, based on the same simulation 
ware teaches you Lotus — method, for other popular software. 
1-2-3 in the same way. Or, use the order form 
The ATI training below to send for 
disk instructs by Sa the ATI programs 
ing the actual software. You practice of your choice. 


each command by interacting 
with the screen, which responds _, 
just as Lotus 1-2-3 would. _ _— 

It’s faster— 
and easier—than 
any other method. 
Once you've learn- 
ed the ‘skills with our 
helping hand you're 
ready to swim on 
your own. Without 
sinking. 


Please rush me ATI Training Power™ programs, 
at $75 each for this software: 







° 


And dive 
right in. 
a= a 








Integrated S ry 
Lotus 1-2-3 OPC DOs af Name Poose—__ 
Database Management OCP/M ‘ed Street. 
OdBASE Il-vol. 1 & 2 
OEasyFiler Frowremenine City State. 4 pont 
Word Processing O APPLESOFT BASIC computer uses: “a My computer brand is 
O WordStar-vwol. 1 & 2 we DOS OXENIX 
OEasyWriter II Accounting OMS DOS OC APPLE II CP/M Dealers: For rush order call; 
OPerfect Writer OBPI Gen. Acct. OCP/M APPLE lle 80col. call for sales kit (213) 546-5579 
O Spelibinder C) Peachtree General Ledger* OCP/M-86 (213) 546-4725 
nich O Peachtree Accounts Receivable® — 
O Peachtree Accounts Payable* Mall order form to: — 
DMuliplan *PC(MS) DOS formats only Soars of AT 
uperCale 3770 Highland Avenue, Suite 201C 
OVisiCale ATI Money Back Guarantee Mani 90266 
O)Pertect Cale Ifyou're not completely satisfied rte 
O EasyPlanner with how fast you learn with ATI 
OMicroplan Interactive Training Power 


simply return within 3 days for full 
purchase refund. 


ATI Training Power” 


are trademarks of the following com) : ATT Training Power, of American Training International; CP/M. of Digital Researc! IBM; WordStar, of ace 

clams rh of M Victasott: ine eae and Planner, of Information Unlimited Software: MS-DOS, and Multiplan, of Microsof; Byes oes of pees Su rate, of 
E Niecee: of Mangia of Chang Laboratories; Peach Calc, of Peachtree Software: ATI Training Power, Software Samples, of er Trasming Intemational. Spelt- 

Of Lexisoft; Perfect Writer, and! fect Calc, of Perfect Software, Lotus, of Lotus. saerecan ira ramng International. 
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The fundamental technique for 
highly-accurate diskette software 
duplication may be summarized 
in three words: 

Call Logic General. 

Trained, qualified technicians will 
first examine your master software 
to insure that all the original 
characteristics of its form and 
content have been retained, and 
that it will conform to the 
parameters of the equipment and 


systems for which it is intended. 

Then, utilizing high-speed 
custom duplication hardware and 
unique software programs, Logic 
General will produce and deliver 
100, 1000 or 100,000 copies 
within the time frame you specify. 

And each diskette will be 
identical to the original: a 
virtual clone. The quality of 
Logic General duplication 
is guaranteed 100%. 


_————e 
——— 
a 
EE 
— 





That is the essence of successful 
reproduction: flawless technique, 
combined with prodigious 
capacity. You will discover both, 
in equal measure. at Logic 
General. Where all software is 
re-created equal. 


LOSI. LOGIC GENERAL 


CORPORATION 
31999 Aurora Road 
Cleveland, OH 44139 


THE MIRACLE OF 
HIGH-SPEED REPRODUCTION, EXPLAINED. 





Call toll-free: (800) ae Ohio, (216) 349-2800. 
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Don’t take it out on your hardware. 
The problem could be your software. 


PRULTELTULLELEL 
Get KnowledgeMan. 








The all-in-one software with the data management edge. 


Let's face it. Many &-bit products like 
dBASE If weren't designed for the new gener- 
ation of 16-bit micros. So you can’t do all the 
things your application may require. With 
KnowledgeMan you won't be frustrated by 
typical 8-bit software limitations...so you can 


desktop information processing needs: 
® Third Generation Spreadsheet 

© Ad Hoc Inquiries (like IBM's SQL/DS) 
© Screen I/O Management 

© Forms Management 

© Structured Programming Language 


go easy on the hardware. All are integrated so you can intermingle 
© Need more than just 32 fields various kinds of processing with ease. 
per record? DRAMA Pras For example: You can query your 
KnowledgeMan allows you up KNOW LEDGE data base from within the spread- 
to 255. sheet, and use the results in the 
© Wish you could use arrays? spreadsheets cells. With 
KnowledgeMan allows both one KnowledgeMan you'll 

and two-dimensional arrays. Great Software solve MORE problems...pose 

© Need more than two tables — aon MORE questions...simulate 

open at once? Big Profits MORE “What-if?” questions. 
KnowledgeMan allows an unlimi- For financial modeling, 

ted number to be open.* budgeting, sales reporting/analysis, billing 


© Want security for your applications? 

KnowledgeMan provides password checking, 

field-level access controls AND encryption. 

® Wish you could use parameterized proce- 

dures and more than 16 levels of nesting? 

KnowledgeMan allows up to 26 parameters in 

a procedure, with UNLIMITED nesting.* 

© Want to take advantage of your terminal's 

color capabilities? 

KnowledgeMan supports up to eight colors. 
That's just the beginning... KnowledgeMan 

is much more than justa relational data 

manager. It's a comprehehsive system for 


reports, order entry, job costing and more, 
KnowledgeMan is the software to choose. 


Easy to use. Powerful. And flexible enough 


to build your own decision support system. 
You can tie it together with MDBS III to 
create a distributed processing information 


center, You can even interface KnowledgeMan 


with your favorite graphics and word 
processing packages. And you won't have to 
worry about add-on features not included in 
the basic package. KnowledgeMan has it all. 

So don’t be seduced by dBASE II or other 
8-bit products revamped to fit the 16-bit 


environment. They're obsolete. 

If you already own a copy, 

now's the time to upgrade _/ 

ans Data Base 
with KnowledgeMan. syaterastinc: 


“Depending on environmental constraints. 


And Here's The Best News of All...You Get All These 
jledgeMan Features For Only $500. Pirst releases are 
for the IBM PC, Victor/Sirius, Altos. Cail for other environments. 
> a a es ee ee ee ee oe 
1 Send check or money order payable to: Micro Data Base Systems, 
| Inc., PO. Box 248, Lafayette, IN 47902, (317) 463-2581, 
Attn: David Bartkus. 








| Name. 

| Address 
City State ____ Zip 
Phone ) 
Operating System: OOPCDOS OMSDOS OCPIM-86 


Machine/Disk Format: 
OSta" IBMPCSS (534" Victor/Sinus 
18” IBM 3740 SSSD 
192K RAM & 500K mass storage recommended. 
Handling/shipping Add $10 for U S., Canada, Mewco; 
] ‘$45 elsewhere. Indiana residents add 5% sales tax. 
VISA/MasterCard orders may be placed by phone. 
ICheckimoney order enclosed (U.S. currency). 


| CmastercardivISA No 


| exp. Date Bank No if MC 





l Signature 
| Dealers: Ask for Dealer Demo Package 
. MDBS IIl are Trademarks of Micro Data Base 
Systems, Inc., SQLIDS, PC of IBM, Victor/Stnus of Victor 
Business Systems, Altos of Altos Computer Systems, MSDOS of 
Microsoft, CP/M of Digital Research, dBASE li of Ashton Tate. 
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USI MultiDisplay 
Card. offers: 

IBM Monochrome 
support, Color/ 
Graphics support 
and Parallel 
Printer Adaptor 
all on a single 
expansion card. 


Other features include: 

Flicker-free scrolling (no more flash- 
ing during scroll) 

Full 32K on board memory (creates 
an extra page of hi-res graphics) 
External switch (or software) selects 
color or Mono modes. 

True DMA capabilities in all modes. 


May be used in conjunction with an- 
other MultiDisplay Card or IBM Video 
Card for simultaneous Display on 
Monochrome and Color Monitor. 





Until now, two expansion boards 
were required to have the options 
of using an IBM Monochrome and 
a composite video or RGB monitor. 
By putting these two functions plus 
a printer adaptor on one board, the 
USI MuiltiDisplay Card leaves one 
more slot open for future expansion 
and costs less. 


Look for the USI MultiDisplay Card at 
your local computer dealer. 


USI Computer Products 

A Division of USI International 

71 Park Lane, Brisbane, CA 94005 
Telephone: 415-468-4900 


USI products include video moni- 
tors, HES products and the 
OptoMouse. Dealer inquiries invited. 
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Converta®Buffer' 


IT’S A CONVERTER. there was e time when buying a letter quality printer meant giving up graphics. 
Now, however, ConverteBuffer™ gives you the best of both worlds by eilowing you to print the 
business grephs generated by progrems such as MBA and 1-2-3 on ietter quality printers such as 
Diablo end NEC. And, the quelity of these graphs are as good as those drawn by dot matrix printers 
such es the iBM/Epson. ConverteBuffer translates the Epson-format graphics data output from MBA, 
1-2-3, end other peckages with grephics capebllity into the formet necessery for printing on a letter 
queiity printer. 


IT’S A BUFFER. Generating graphics requires the outputting of a ierge amount of data to the printer. 
ConverteBuffer speeds this process by receiving the date as fest as your PC can send it — 1,000 
characters per second; storing up to 64K bytes of data in its built-in memory buffer; and then sending 
it to the printer et the printer's siower speed — 25 to 55 cheracters per second. This aliows you to go 
on to other work without heving to weit for the printer to finish printing. 


EASY TO INSTALL. ConverteBuffer comes with its own 
built-in cebies which piug directiy into your PC’s printer 
edaptor end your printer's ceble without removing the 
cover of the system unit — there is no need to buy an extre 
cabie. And, each unit has its own fully reguieted DC power 
supply — the unit does not steei power from the PC or the 
printer. 


ConvertaBuffer elso feetures e convenient front penel 
switch which resets the buffer to ebort the printer output if desired. And, the stetus light Indicates 
when ConvertaBuffer automatically switches to the graphics mode. 


HAVE YOUR CAKE AND EAT IT TOO! The paraliel-to-parallel ConverteButter for graphics is the ietest 
member of the ConvertaBuffer famliy. The originel ConverteBuffer ensbles you to connect sny RS- 
232C seriai interfsce equipped printer directiy into the pereliei printer port of your PC with up to 32K 
bytes of printer buffering. 


Ask your deeler ebout ConverteBuffer for graphics and the originai ConvertaBuffer. Or contact us. 


von Leivendyke 


ENTERPRISES 
ee 
Silvermine Avenue Norwalk, Connecticut 06850 203-e4@-4973 


Piease send me further information on( ) graphics (_ ) originei ConvertaBuffer. 
ihavea__.__—soprrinter, with ( ) pereilel ( ) serial interface. 
Nemes Phone ( 

SURG QT EA CC 1S Serre Sr OR er er, 


Cl ty a ee LO tG hoe et IP 
18M Is @ tredemerk ot internetione! Business Mechines Corp 1-2:3 is 6 tredemerk ot Lotus Development Corp 
MBA is § trademerk of Context Menagemsnt Systeme Epson is 6 tredemark ot Epson America, Inc. 
Diabio is 3 trademark ot the Xerox Corp. NEC is 6 trademerk of NEC Information Systems, Inc. 
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Indigo has put together the most versatile expansion 
product available for the new IBM PC and IBM PC | 


nd Cc Ix 
MultiPak 3) 
| 


e 4most requested hardware functions 
The PC MuitiPak™ includes a serial communications port, a real 





ia 





time clock calendar with a 10 year lithium battery, 0 to 256K a 
memory and optional paraitei printer port. The PC MultiPak™ | 


without the paraiiel printer port is ideal for users with the IBM 
monochrome/paraiiel printer adapter installed. 


e Zero memory option 
The PC MuiltiPak™ is availiable with no memory Installed so you can 
fill your 1/0 needs today and stili have memory expansion 
capability to an additional 256K for your future needs. This makes 
the PC MuitiPak™ the perfect mate for the new IBM PC and IBM 


PC H xT. f a I he 

e 4Asottware packages ; 

The PC MuitiPak™ includes our four most popular software ‘ | 

packages. Drive-It™ converts 32K to 320K of extra memory into an oe | { 
ultrafast drive. Spookit™ utilizes up to 64K of extra memory as a oa 


printer buffer and eliminates yaiuabie time spent waiting on the 
printer. Print-lt™ prints any 18M text or graphics screen to Epson 
printers. Color-it™ prints screens to IDS printers. Color images can 


be printed on 10S prism printers. These software programs have 
received critical acciaim in infoworld, Softaik, PC Age and Creative $2 
Computing magazines. Thousands have been solid separately. This eax. $285, 1206-9432, 102K $408, 256K $885 
$200 retail value is included in the PC MuiltiPak™ at no additional PARALLEL PORT OPTION ADD $30 
- charge. DOS 2.0 Compatible. 4K MEMORY EXPANSION KIT $7 
e 5 year warranty SOFWARE AALS ea 
PRINTAT $4495, COLOPAT $49.95 
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wabash 
diskettes = 
$1.29 each! 


Now get Wabash Quaiity at a CE Price 

For over 17 years, Wabash has been making high quality 
and dependable computer products. Wabash diskattes 
are mada to provide error-free performance on your com- 
puter system because every diskette has been totally and 
hypercritically tested. Since you can now buy Wabash 
computer products directly from CE, the world’s largest 
distributor of magnatic media, you can now gat maximum 
savings on evary order. You can evan order tol-free. 


New Wabash Six Year Warranty 

Tha quality of Wabash diskattes is stressed throughout 
the entire manufacturing process. Aftercoating, allWabash 
diskettes go through a unique burnishing process that 
givea each diakette a mirror-smooth appearance. Wabash 
then carefully applies a lubricant that Is specially form- 
ulated to increase diskatta life. Then, to keap out foreign 
particlas, a unique heat seal bonds the jackat and liner 
together to help prevent contamination. After 100% hyper- 
critical testing and certification, Wabash then packages 
each diskette, (except buik pack) in a supar atrong and 
tear resistant Tyvak® evelope. The final Wabash products 
then shrink-wrapped to insure cieaniiness and reduce 
contamination during shipment. Wabash diskettes are so 
very reliabie that Wabash now offers a six year warranty In 
case of defects in materials orworkmanship on all diskettes 
purchased directly from Communications Eiectronics. 


New...Wabash Diskette Duplication Services 
Communications Electronics has teamed up with Wabash to 
provide a singie-source soiution for the diskstte dupiication 
requirements of software developers, OEM’s and distributors. 
Ali service is in-house, togive you fast, dependable service. In 
most cases, delivery can be compieted in five days. Whether 
you require 100, 1,000, or 10,000 copies per week, caii CE 
first for ano obligation price quote. For additionai information, 
please write us on your ietterhead with your requirements. 
CE quent. 


SAVE ON WABASH DISKETTES 100 price 
Product Description Parte per disk (8} 
8 SSSD IBM Compatible (126 B/S, 26 Sectors) Pitt 1.69 
$* SSSD Shugart Compatible, 32 Herd Sector F31A 1.89 
8” SSDD 1aM Compatible (125 B/S, 25 Sectors) F131 2.39 
S* DSDD Soft Sector (Unformetted) FI4A 2.99 
8" DSDD Soft Sector (256 B/S, 26 Sectors) Fila 2.99 
$* DSDD Soft Sector (512 B/S, 15 Sectors) F145 2.99 
S$” DSDD Soft Sector (1024 B/S, S Sectors) F147 2.99 
5%" SSSD Soft Sector w/Hub Ring MITA 1.49 
5%" Same as ebove, but bulk pack w/o envelope M11AB 1.29 
5%" SSSD 10 Herd Sector w/Hub Ring M41A 1.49 
5%" SSSD 16 Herd Sector w/Hub Ring MS1A 1.49 
5%" SSDD Soft Sector w/Hub Ring MI3A 1.79 
5%" Same as ebove, but bulk pack w/o envelope M13Aa 1.59 
5%” SSDD 10 Hard Sector w/Hub Ring M43A 1.79 
5%" SSOD 15 Hard Sector w/Hub Ring M53A 1.79 
5%" DSDD Soft Sector w/Hub Ring MI4A 2.69 
5%" Same as ebove, but buik pack w/o envelope M14A8a 2.49 
5%" DSDD 10 Herd Sector w/Hub Ring M44A 2.69 
5%" DSDD 16 Herd Sector w/Hub Ring MS4A 2.69 
5%" SSOD Soft Sector w/Hub Ring (95 TPI) MISA 2.59 
5%" DSQD Soft Sector w/Hub Ring {96 TP) MISA 3.69 
5%” Tyvek Diskette Envelopes-Priceper100Peck TES 12.00 


SSSD = Single Sided Single Deneity: SSOD = Singie Sided Double Density; 
DSDD = Double Sided Double Density; SSOD = Single Sided Oued Density; 
DSQD = Double Sided Qued Density; TP! = Tracks per inch. 


Quantity Discounts Avaiiabla 
Wabash diakattes are packed 10 
disks to a carton and 10 cartons 
to a case. The economy bulk 
pack Is packaged 100 disks toa 
case without anvelopes or labels. 
Please ordar only In incremants 
of 100 units for quantity 100 
pricing. With the axception of 
buik pack, we are also wililng to 
accommodata your smaller or 
ders. Quantities less than 100 
units are availabla in increments 
of 10 units at a 20% surcharge 
above our 100 unit price. Quan- 
tity discounts are also available. 
Order 500 or more disks at tha same time and deduct 1%; 1,000 or 
more saves you 2%; 2,000 or more saves 3%, 5,000 or more saves 
4%; 10,000 or more savas 5%; 25,000 or more savss 8%; 50,000 
or more saves 7%, 100,000 or more saves 8%, 500,000 or more 
savas 9% and 1,000,000 or more disks earns you a 10% discount 
off our super low quantity 100 price. Almost all Wabash diskettes 
are Immediately avaliable from CE. Our efficient warehouse 
facilities are equipped to help us get you the quality product you 
need, when you naed it. If you need further assistance to find the 
flaxibia dlak that’s right for you, cail the Wabash compatibillty 
hotline. Dial tol- free 800-323-9868 andask for your compatibility 
representativa. in illinols or outside the U.S. dial 312-593-6363 
between 9 AM to 4 PM Central time. 


Buy Wabash Diskettes with Confidance 

To get the fastest delivery from CE of your Wabash computer 
products, we recommand you phone your order directly to our 
Computer Products Division and charge it to your credit card. Be 
sure to calcuiate your price using the CE prices In this ad. Written 
purchase orders are accepted from approved government agen- 
cies and most well rated firms at a 30% surcharge for net 30 
billing. For maximum savings, your order should be prepald. All 
sales are subject to availability, acceptance and verification. All 
sales are final. All prices are In U.S. dollars. Prices, terms and 
specifications ara subject to change without notice. Out of stock 
items wili be be placed on backorder automatically uniess CE is 
instructed differently. Minimum prepaid order is $50.00. Mint 
mum purchasa order $200.00. All shipments are F.O.B. Ann Arbor, 
Michigan U.S.A. No COD’s please. Nor-certified and foreign 
checks require bank ciearance. 


For ahipping chargea add $8.00 per case or partial 
casa of 100 8-inch flaxible disks or $8.00 per casa or 
partial case of 100 5%-inch mini-diskattas for U.P.S. 
ground shipping and handling in the continental U.S.A. 


Maii orders to: Communications Electronics, Box 1002, 
Ann Arbor, Michigan 48106 U.S.A If you hava a Visa 
or Master Card, you may call and placa a cradit card ordar. 
Ordar tolF-frae in the U.S. Dial 800-521-4414. in Canada, 
order toll-free by calling 800-265-4828. If you are outside 
the U.S. or in Michigan dial 313-994-4444. Teiex anytime 
810-223-2422. Order your Wabash diskettes today. 
Copyright ©1983 Communicetions Electronics” Ad #U12463 








wabash 


error-free 
diskettes 


Order Toll-Free! 
800-521-4414 


in Michigan 313-994-4444 
™! 


i COMMUNICATIONS 
ELECTRONICS” 


Computer Products Division 


818 Phoenix 0 Box 1002 0 Ann Arbor, Michigan 48108 U.S.A. 
Order TOLL-FREE 800-521-4414 or outside U.S.A. 313-994-4444 
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ANNOUNCING 





THE END OF 
WORD 





PROCESSOR 
CONF 


It's one confusing business, choosing a 
word processor. All those companies 
assuring you theirs is the most fantastic 
one of all. And leaving you to cut through 
ail the smoke and hopefully whittle them 
down to the best one for you. 

Well, we can help. If you'll just invest the 
next three minutes reading this, we'll tell 
you about a word processor that makes 
picking the right one a real breeze. 


FIRST, A WARNING. There aretwo 
things you must do when evaluating any 
word processor. First, be careful. It's no 
secret that many of today’s claims about 
being easy to learn and use just don't 
stand up to careful comparison. Watch 
carefully for complicated codes and pro- 
grams that require “training sessions.” 
Secondly, be selective. Buy a word pro- 
cessor you can use on a daily basis, not 
one that requires another “training ses- 
sion” when someone goes on vacation. 
In other words, be very careful to select 


the word processor that’s absolutely the 
best and easiest to use. Which is what 
we'll now introduce you to. 

WHY ONE WORD PROCESSOR 
MAKES THE MOST SENSE OF 
THEM ALL. Meet WordPius-PC. It's 
the advanced, “user-oriented” software 
package that turns your IBM-PC com- 


puter into a word processor equipped 
with the sophisticated capabilities of far 
THE REMARKABLE 


WORDPLUS-PC STORY. ina 
nutshell, it's this. WordPlus-PC was 
designed from the ground up to be the 
very latest in word processing technol- 
ogy. It has ail the important features you 






could ask for. And the program is so easy 
to learn and use it defies comparison with 
other software. 


HOW WE CAN BE SO SURE OF 


OURSELVES. We're Professional 
Software, a leader in word processing 
software with over 30,000 customers 
contentedly chuming out letters and doc- 
uments around the world on personal 
and business computer systems. We 
know precisely what a top quality word 
processor must do. And we've studied ail 
the shortcomings of our competitors. 
That's how WordPius-PC came to be the 
easiest-to-use word processor ever. 





ALL THE FEATURES 
YOU'D EXPECT. 


WordPlus-PC is both powertul 
and versatile. Its long list of 
major functions includes 
movement of paragraphs, 
global search-and-replace, 
and creation of multiple 
“boilerplate” and personal 
letters with the touch of 

a few buttons. There are 
3-line headers and footers 
and automatic page numbering. 
When you underline or boidface 
words as you type, WordPlus-PC dis- 
plays them in that form on the screen. 
You can merge information created by 
popular spread sheet programs. You'll 


y 
E 
a 


create personal letters quickly and easily, 


Or merge name and address information 
from other programs. You can easily cre- 
ate standard layouts for preprinted forms 
and use WordPlus-PC to prepare 
















ABREEZE TO LEARN AND USE. 
With WordPius-PC's easy-to-use docu- 
mentation, you'll be using your word pro- 
cessor right from the first minute. After an 
hour, you'll fee! at home with all the basic 
functions and ready to explore the more 
sophisticated ones. After a few hours 
you'll put the manual away. There are 






answers to questions. That's how 
WordPlus-PC helps you leam. In addition 
to the help you'll get from your dealer, 
we're ready to assist you when you call 
son, OF haga toll-free number and 
(“ talk to one of our carefully 
trained advisors. This ser- 
vice is available at no 
charge during the 90 
days following receipt of 
your user registration 
. It's all part of Profes- 
Software's total 
mitment to customer 
service and support. 
SEE WORDPLUS-PC FOR 
YOURSELF AT YOUR COMPUTER 


DEALER. Call us today. We'll answer all 
your questions. And we'll give you the 
name of the Professional Software 
dealership nearest you. Then go witness 
WordPlus-PC in action. Because once 


Professional Software Inc. guarantees its WordPlus-PC customers: 





invoices or quotations. For large corpo- 
rate customers, WordPlus-PC has the 
capability to merge information from files 
created by the firm's mini or mainframe 
computer. You can even type new docu- 
ments while the system is printing other 
ones. And you'll find WordPlus fully com- 
patible with virtually all popular ASCII 
letter-quality and dot matrix printers. 


Free updated program diskette if 


assistance for 
Hid kapha of customer software are 
mean Aira! any Jel ile cls 


never any complicated or confusing 
codes to memorize or look up. Rather, the 
screen's "message area” reminds you 
how to do what you want. WordPius-PC’'s 
unique keyboard color coding makes 
things even easier. And whenever there’s 
a question, simply press the HELP func- 
tion to get back on track. 


ALL THE HELP YOU NEED VIA 


TOLL-FREE PHONE. Learning some- 
thing new goes best when you have 
encouragement, reassurance and 


you're sitting in front of WordPius-PC 
you'll quickly see where all our confi- 
dence and enthusiasm come from. After 
all, you already own the best personal 
computer. The best word processor is 
only $395. So call us today. 


CALL US TOLL FREE: 


1-800-343-4074 


Professional Software Inc. 


51 Fremont Street, Needham, MA 02194 Telephone (617) 444-5224 


Dealer. distributor, OEM manufacturer, and corporate 


WordPlus-PC is a trademark of 
Spa icaons are aes to change without 
WordPius-PC 
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was designed and wntten by Andres Escalion. 


are invited. Call us at (617) 444-5224. 
Software Inc. 
notice. 


Tt was love at first sight when Charlie met IRMA, the Decision 
Support Interface™ She’s the first coaxial cable link between IBM 
Personal Computers and IBM 3270 networks—the easiest, most eco- 

_ nomical way there is to get small computers into big business. 
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Since TAC introduced IRMA in November, 1982, she’s helped PC users 
access, store and evaluate mainframe data in thousands of installations world- 


wide. Read below what IRMA’s admirers have to say about her. And for more 
information, write TAC, 120 W. Wieuca Road, NE, Atlanta, Georgia 30042. 
Phone (404) 252-1045, Telex 54-9600. Or you can call us TAL + 
toll-free 1-800-241-IRMA. Getting computers down to business. 
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In today’s hard disk ee Ft lors phy ys iter 

jungle, Tallgrass clears ; ‘dealer.and-watch your personal computer storm. 

a path by high pia into.a powerful, data processing system: - 

integrated mass storage solutions for From $2,995.00 I'S; inclu integral -ta| ba 

IBM® PC and compatibles, the T.1,, Professional a: Te 

arid the Victor 9000 computers. . Available from COMPUTERLAND® Enitré® 
Computer Centers, MicrdAge® Computer 

TALLGRASS INNOVATIVE FEATURES Stores and other participating computer dealers. 
—_—_—_ee——s———S S?"_—_ OO OO Se eee 

ee ote bay EMS with, for RA ib, “New! 

capacities of 6,12,°20, 35 ms 

all with built-in tape baekup A Bee 

CONV 2 thle IN ae TAPE BACKUP - 

SYSTEM allows rapid tape “Image” streaming, * World Headquarters: “Tallgrase Technologies Corp. /11669 W. S0GrSt-- 

ne fare or file by- file ne Sek ip” on wg i Ce ree be co Bee 

SI stan ‘inexpensive debate Migodiere’ Phillip St 

instead of the usual: floppies, video cassettes, or Come mS B.C. V6] 1V2/ 604-733.7783 

low-capacity removable Winchester devices. ° 2 GPS Computer Group, LTO 

NETWORK READY and fully compatible with Birmangham: England BZ76DHH/ (021) 7073066 

networks such as PCnet® and EtherShare™- Australian Headquarters: ‘Technotogies (Ausétralia) ‘Five Dock Plaza, 

ritelsl RELIABILITY with dual directory, and Suste 12/50 Great North Ri Five Dock / Sycieey. N.S.W, 2046 /(02) 712-2010 

read-after-write verify options. A dedicated . : 

landing zone, where the read/write heads Taligrass 

when the disk is idle, provides data protection. 

during powerdowné and transportation. pechnologies 

EtherShare’* ts a registered trademark Of 3Com Corp Cory porat 88) > 





PCret® ig a tfadeniark of Orchid Technology. 
Teme (8 repiterd rd fiona Doe Machines Corp. 
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Finally, there Is word processing for the PC worthy 
of the business community! Office Writer combines 
exceptional power and simplicity to bring you a word 
processor for the IBM PC that makes sense—it's easy to 
learn. easy to use, and incredibly versatile. 


Until now. most word processors were modeled after 
WordStar—they were often cumbersome. confusing. and 
required lengthy training sessions. OfficeWriter is a new 
generation word processor, patterned after dedicated 
systems such as Wang and Lanier. 


We designed OfficeWriter with the first time user in 
mind. Our tutorial and practice documents show you 
how to put OfficeWriter to work immediately. 


OfficeWnter's careful human engineering lets you 
concentrate on writing rather than operating your word 
processor. You initiate any editing function by pressing 
a single labeled key—there’s no need to memorize 
complicated command sequences 





(BM fs a trademark of international Business Machines Corp 
Lanier ts a trademark of Lanter Business Products Inc 





And OfficeWriter's dynamic screen formatting 
constantly adjusts your text. so what you see on the 
screen is what you'll get on paper. 


If you have a problem. our context sensitive ‘Help’ 
screens provide information specific to the function 
you're using 

We didn't sacrifice power to make OfficeWriter 
easy to use. You get all the editing features you expect 
and then some—like document merge. pagination, and 
text transfer between documents. 


And OfficeWriter is reasonably priced at $325. including 
our full guarantee. 


Ask for OfficeWriter at your local computer dealer. or 
call us to see the difference a new generation can make. 





Office Solutions. Inc.. P.O, Box 5146, Madison. WI 53705 (608) 274-5047 
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WordStar is a trademark of MicroPro 
Wang is a trademark of Wang Labs inc 
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BLUE — THE WORD PROCESSOR 
THE CHOICE ISN’T BLACK AND WHITE ANYMORE. 


PRICE: $150.00 
MANUAL ALONE: $25.00 
DEMO DISK: $10.00 


DEALER INQUIRIES INVITED 


IBM PERSONAL COMPUTER OR XT. 
64K AND ONE DISK DRIVE. 
DOS 1.1 OR DOS 2.0 


@ SYMMETRIC 
SOFTWARE 
2005 BALBOA BLVD., SUITE 256 


NEWPORT BEACH, CALIFORNIA 92663 
(714) 887-8595 


MONOCHROME OR COLOR 
GRAPHICS ADAPTER 
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Solutions 
Or 
success 


Perfect 


Its really twow 
systems 


Powerful, automatic formatting plus simple on-screen manual editing. 
Only Perfect Writer” gives you both. 





It does the work so you 
don't have to. 

You probably don’t want 
to know howa word processor 
works, 

In fact, even setting 
margins, tabs, chapter head- 
ings, and other format details, 
is something you shouldn't 
have to worry about. That's why 
we developed automatic formatting 
for Perfect Winter” It's powerful 
enough to do much of the work for 
you, so you don't have to think about it. 


Professional word processing 
in minutes. 

You don't have to be an expert to produce pro- 
fessional word processing in minutes. Perfect Writer” 
supplies over 100 commands for instant results for- 
matting your document. Set tabs, align margins, adjust 
spacing or indent and number lists— all automatically. 
For business letters. Memos. Reports. Technical 


Document Formatting 


\ Print time formatting 
| AUTOMATIC: 


| Just write. Perfect Writer® does the rest 
for you. Document design formals such as 
footnotes, indexing, tables of contents, and 

report formats — they're all automatic. 


Screen formalting 
MANUAL: 


| What you see is what you get. 


Manually control the screen and print exactly 
j whal's Ihere. | 


{ Only — Writer” ee pein 





Only Pertect Writer 
BOTH 

Simple on-screen formatting 
Automatic pnnt-time formatting 


OTHERS 







papers. Personalized mass 
mailings. Even books. 
Advanced formatting 
features like automatic 
indexing, table of contents 
and footnotes are built in. 


Simpie on-screen editing. 

If you have a special format in mind? A 
quick note or document design you may want 
to use only once? No problem. Perfect 
Writer” also includes simple on-screen editing 
and formatting — just like the system you're 
probably most familiar with. Your printed 
document will look exactly like the document you 
design as you write. What you see is what you get. 

Some expensive dedicated word processing 
systems offer automatic formatting features. Others 
offer simple manual screen formatting. Only Perfect 
Writer” gives you both. 





Full-power function keys. 

All Perfect Software” programs can be configured 
to take best advantage of the sophisticated features 
offered with today's computers and smart printers. 

You can use all of your function keys— including 
the more than 50 function keys on the IBM-PC. 
Perfect Writer™ fully utilizes printers with proportional 
spacing, too. Print with a choice of up to six typefaces. 


Writer 


yd processing 
in one. 


Finally. A word processing program 
for any computer in your office. 


SMART 


DISK 
FORMATS 





PRINTERS 
Perfect Writer“is the _-~—— 
most compatible 
word processing 
program. 

Everything you 
compose with Perfect 
Writer” — every chart, 
every table, every doc- | 
ument— everything 
can be used by virtually 
any other word processing 
program or dedicated word 
processing system, 

That's because Perfect Writer™ uses true ASCII 
data files to store your documents. ASCIl is the 
computer industry standard. It's read and recognized 
by computer systems worldwide, regardless of disk 
format or size, whether it’s used locally or sent over 
telephone lines. 


Spreadsheets can be inciuded. 

Want to illustrate your Perfect Writer™ document 
with a financial table or graph that’s stored ina 
Perfect Calc™ spreadsheet? You can—easily. In fact, 
you can even edit the numbers for your Perfect Writer” 
document without disturbing the original Perfect 
Calc” spreadsheet. That's Perfect Software’s™ fully 
integrated programs at work. 


Split screen editing. 

You can view and edit two documents on the 
screen at the same time with Perfect Writer's” unique 
split screen feature. One simple command moves 
you easily between documents. And you can even 
review a spreadsheet while editing up to six other 
documents! It makes the preparation of complex 
documents easier than ever before. 





DATA 
COMMUNICATIONS 


COMPUTERS/ 
MAINFRAMES 


Check your spelling 
as you write with 
Perfect Speller.” 

Perfect Speller’s” 
in-text spelling checker 
finds spelling errors 
and typos ata rate of 
4,000 words per minute. 
(That's 20 pages every 
three minutes!) Then, ata 
single command from 
you, Perfect Speller™ lists 
the misspelled words or 
marks errors in the text of your document. 


Self-teaching software makes It easy. 

Perfect Writer's” document design tutorials are 
matched to the easy-to-read user guide, Eight les- 
sons are included. Learn how to handle form letters, 
how to write business correspondence, and how to 
create your own special spelling dictionary. On-line 
reference and English prompts provide assistance 
anytime you've got a command question. All tutorials 
are software-based, interactive programs to make 
learning easy and fun. 


Avallable for all iBM PC-DOS* and MS-DOS* 
CP/M*computers. 

When you upgrade to new hardware, Perfect 
Writer™ keeps right on working. All text files are trans- 
ferable. No other software works with a wider range 
of personal computers. In fact, Perfect Software” will 
soon be available for all of the most popular 8-, 16-, 
and 32-bit computers. 

Only Perfect Writer™ offers you this much 
flexibility. Write your own success story today. With 
Perfect Writer” 


Perfect Software; Inc. 





Perfec 


Up to seven assoc 
plus multiple 


For successful solutions in financial planning. 


Perfect Calc” 
makes it easy. 

Perfect Calc” gives you 
the financial planning and 
analysis tools for success. 
Automatic associated 
spreadsheets. Built-in ac- 
counting and financial tools. 
Easy commands. 

And only Perfect Calc™ 
features on-line associated 
spreadsheets plus split-window 
display. 

With Perfect Calc’s™ 
multiple window display, you can see two 
different spreadsheets at the same time. 
Change your figures and see how the result- 
ing variations affect each spreadsheet. Up 
to seven spreadsheets on-line at once. 


Muitiple Spreadsheets 





Cost of Goods 










How Perfect Calc’s™ multiple 
file assoclation really pays off. 
A good example is the 

built-in Income Statement 
Program. The income spread- 
sheet automatically reads from 
three other spreadsheets: Cost 
of Goods Statement, General and 
Administrative Expenses State- 
ment, and Sales Expenses. All 
four are on-line simultaneously. 
All you do is fill in the blanks. 
Then use all that informa- 
tion to perform an instant 
analysis and illustrate the re- 
sults of potential budget cuts 
or increases. You change just 
one spreadsheet using the 
fill-in-the- blanks style. Perfect 
Calc” automatically takes care of the rest. 


Statement 


Setting up the Perfect™ spreadsheet! 

Entering titles, labels, and additional information 
on your spreadsheet is easy with Perfect Calc” It 
recognizes words automatically and handles them 
correctly without any special commands. If you want 
to use numbers — like dates — for item labels, that's 
easy, too. 

Individually variable column widths add flex- 
ibility in setting up your Perfect Calc” spreadsheet. 
And once you've developed one spreadsheet, you can 
use it as a template for other applications. Simply 
refer to it. 


Self-teaching software. 

Easy, software-based lessons are included to 
make learning spreadsheet techniques simple. The 
lessons are matched to guides in the user manuals so 


Calc 


ted spreadsheets 
adow display. 


Sixteen applications built in. And that’s only the beginning. 


you can follow along 
in the text. Because 
you learn on the com- 
puter at your own 
pace, there's no pres- 
sure to perform. Try 
new applications 
when you are ready. 


The most compiete 
applications. 

Perfect Calc” is 
the only spreadsheet 
you can buy with 16 
applications built in. 
Standard paper and 
pencil financial tools are ready to use. All you do is 
fill in the blanks. 

Just a simple command is all you need to start 
working. And on-screen tutorials and English prompts 
give you assistance whenever you need it. 


Handy cursor commands. 

You can move the cursor easily to the top ofa 
column, beginning or end ofa line, to the page before 
or after—with a single command. 

And you can go back and forth between two 
spreadsheets on split-screen display with just as 
much ease.That makes multiple spreadsheet han- 
dling easier than ever before. 


The most compatlbie spreadsheets. 

Perfect Calc” data is stored in true ASCII files— 
the files read and recognized by every computer 
system. So, it's simple to use a Perfect Calc” spread- 
sheet in a Perfect Writer™ report or letter. Or, build 
graphic displays using the information in one of 
your spreadsheets. 





All the functions you need-— 
and more. 

You get standard functions for 
financial, scientific, and engineering 
applications plus an expandable functions library 
which allows you to add new formulas as you like. 
You can write your own complex applications pro- 
grams by writing it on a Perfect Calc” spreadsheet and 
taking advantage of 
the powerful asso- 
ciated files feature. 


Put the solutions 
for success to work 
for you. 

Using simple 
plain-English 
prompts and on-line 
references, you can do sophisticated forecasting 
and planning in minutes. 

Automatic associated spreadsheet information 
management. Standard spreadsheet calculation and 
consolidation. Only Perfect Calc™ gives you both. 

Start planning for success today with Perfect Calc” 





Perfect Software; Inc. 


Pertfec 


Success in 
mana: 


The powerful records management solution 
for the personal computer user. 


Put information to work for you. 
Most information management 
systems are either too small or too 


assistance when you have 
questions. Tutorials are in- 
cluded for improving your skills 








difficult to use. Now there's Perfect with Perfect Filer” 
Filer” It's an executive management Péteonslized form letters. 
information system that’s easy to Use Perfect Filer” tog nee 


use. You can keep track of mail- 
ing lists, clients, sales, merchan- 
dise, names and addresses, and 
much more. 


Easy to get started. 

Two ready-to-use data 
entry forms are provided so that 
you can begin using Perfect 
Filer™ immediately. One is for 
individuals, the other for com- 
panies and organizations. You 
only type important information 
once. Perfect Filer” does the 
rest for you. No special training 


is required, and your entire staff can use it. 
On-line references and English prompts provide 


Information Management 


Data entry forms 
AUTOMATIC; 





INSTANT DATABASES AND REPORTS 


Use Perfect Filer's™ built-in data entry forms 


with Perfect Writer's” powerful 
word processing features to 
add a personal touch to mass 
mailing letters. You can even tag 
different groups within one 
mailing list so that their letters 
include special paragraphs, 
subsections or operatortyped 
comments. 

And Perfect Filer” remem- 
bers nicknames, titles — even 
your special salutation for 
clients or friends. 

Generate mailing lists. 


Form letters. Specialized record-keeping forms and 
sorted lists. You can choose from the two data entry 
forms provided or from seven data entry groups. 


Creating custom data bases 
has never been this automatic. 
Single-keystroke data entry menus do the work 
for you. You enter your data just once on a blank 
Perfect Filer” data entry form—whether it be client 
addresses, direct mail sorting codes, payment records, 
inventory, or standing orders. 
Perfect Filer™ makes successful information 
management simple. 


to create your own records file. All of the 
| parameters have been pre-defined. Just enter 
! information on the convenient entry form. 


| Information management 
MANUAL: 
Creale custom data bases with ease. 
You can build an entirely new structure or 
use data entry groups from existing 
formats to construct a customized data 
base with exactly the information 
| you want to manage. 


Only Perfect Filer” offers you both. 
enc anc | 


Filer 


formation 
ment. 


The integrated software solution. 


PERFECT WRITER” 


When you learn one program, 
youve learned them all. 
Perfect Software” All of the 
most-asked-for business and per- 
sonal computer appli- 
cations in one complete 
package. Word proces- 
sing. Financial planning. 
Mail management. 
Records keeping. Solu- 
tions to all those every- 
day problems in one 
simple, integrated 
software package. 
Each Perfect Software” program works efficiently 
with the others. All share common file structures. 
They all use the same command structure, so when 


PERFECT CALC” 





you learn one program you can use them all. And 
all with software-based self-teaching programs. 
Perfect Writer.” Perfect Calc” And Perfect Filer” 
Each a powerful program with dozens of extra value- 
packed features included. Together, they re the top 
performing software solution available on the market: 
Common control commands. Leam one 
Perfect Software” program and you've learned them all. 
Manual/Automatic functions. Every Perfect 
Software” program includes automatic “smart” func- 
tions. Intelligent software performance. Also powerful 







manual operations for 
the ultimate in flexibility 
and performance. 


Available for 
I1BM-PC DOS; CP/M; 
and MS-DOS: Perfect 
Software” runs on most 
8-, 16-, and 32-bit com- 
puters available today. 


Self-teachIng 
software. Leam at your 
own pace without 
PERFECT FILER™ pressure to perform. 
Solutions for success. 

You get more performance, more flexibility and 
more automatic functions with Perfect Software” 
than with conventional software packages. Best of 
all, you get solutions that save you time and effort. Easy 
to learn —all Perfect Software” programs work alike 
and are fully interactive for greater productivity and 
ease of use. 

Perfect Writer™ is rated #1 by Personal Computing, 
and called “the most comprehensive word proces- 
sing package” by Esquire magazine. It was given the 
highest marks of any software on the market in the 
latest InfoWorld review of word processing programs. 
Perfect Calc” has been unmatched for spreadsheet 
performance. And all Perfect Software” offers the 
added productivity of fully integrated software. 

Our advanced programming design offers you 
the highest level of software compatibility and “intel- 
ligent” automatic features. It's Perfect Software” for 
today’s problems. And tomorrow's solutions. 


Perfect Software; Inc. 


The Rebate 


The first software 
company to offer personal 
computer owners a fully 
integrated easy-to-use 
software library, offers you 
an excellent reason to 
buy now. 

Act today! Offer good 
on all retail purchases 
from September | through 
October 31, 1983. 

Simply clip the 
coupon and visit your 
local participating 
computer dealer. 





=~ — 
Get up to $160 back by mail when you 


AA 2>3359 
pas 29930201 


z 


a: 


buy all four Perfect Software” 
Ihave enclosed the sales slips onthe [Perfect Filer’ $30 (PerfectCalc” $50 
purchased products as indicated. 


Please send my rebate to: 
NAME. 


ADDRESS. 


STORE NAME WHERE PURCHASED. 


1 
eee | 
DISK SERIAL NUMBER(S). | 
‘This offer is valid only on retail purchases of Pertect Writer, Perfect Speller, Perfect Filer, and Perfect Calc | 
ice ram September {to Occbe 3, 1983. Mail your coupon to: Perfect Software Rebate, 214 West Erie 
Street, Chicago, IL. gobs 
ma 
Ry ace IL un pe allt lel | 


aca of computer manufacturers original weaiomnent are not ene: 


usehold.’ form may not be mechanically 
reproduced. Offer forms not available by mail. Requests must be postmarked no later than November 15. 
| 1983. Allow 4-6 weeks for shipment. where prohibited, taxed, or restricted by law, | 


Perfect Software; Inc. 


Solutions for success. 


702 Harrison Street, Berkeley, CA 94710 


Perfect Software. Perfect Catc, Perfect Writer, Pertect Filer, and Perfect Speller are trademarks of Perfect Software. Inc. CP/M is a registered trademark of 


Digital Research, inc MS-DOS 1s aregistered trademark ot Microsoft IBM PC-DOS ts a registered trademark ot Internetonel Business Machines 


FROM THE EDITOR’S SCREEN/COREY SANDLER 


The tale of a doomed racing handicapper, or, ‘Why I 
Never Made My Fortune as a Computer 
Programmer.” 


The $2 Sure Thing 


You could always tell a junior program- 
mer when I was in college: He was the one 
walking around with a cardboard shoe box 
under his arm. 

! remembered the shoe box the other 
day when | needed to transport a bit of 
coding for a printer selection program 
from my PC at home to my PC at work. I 
dumped a copy onto a floppy disk, tossed 
it into my coat jacket pocket, and dashed 
out the door to catch the 6:52 from Nanuet 
(also known as the Toonerville Trolley’s 
poor stepcousin). 

Anyway, the phones were already ring- 
Ing by the time Lgot to the office and there 
were meetings to go to and authors to 
speak to and columns to write and the disk 
remained untouched in my pocket all day. 
When | got home that night, the disk was 
still there, an all-but-Invislble passenger 
through the day. 

This never wouid have happened back 
in the old days, I told myself, and then I 
remembered ‘The Case of the $2 Sure 
Thing" and its battered shoe box. Actual- 
ly, it wasn’t a shoe box, it was a cardboard 
box full of IBM punch cards, a weight that 
could become quite oppressive as the 
cards began to mount up. You'd never for- 
get you were carrying one. 

My friend Ralph and I were two of the 
very few liberal arts students who dared 
enter the world of computers back then. It 
was mostly a matter of curiosity, for every- 


one knew that writers and business people 
and other nontechnical people would 
hever use a computer. That's why you 
hired a computer programmer and a com- 
puter operator and a systems analyst and a 
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team of consultants. There was something 
about computer people that was, well, dif- 
ferent from you and me. 

So there we were, squeezed in among 
the engineering and math types in “‘Intro- 





ecdex: 


Training for the IBM® Personal Computer 





The IBM® PC ts one of the best 
Personal computers manutactured, 
but it stil takes a considerable 
amount of time to learn how to use 
Thats =. until now! 


Codex Training for the IBM® PC 
Personal Computer makes learning 
how to use the IBM® PC straight- 
forward and efficrent In an hour. 
you can master the matarial on the 
Cdex diska and begin using the 
IBM® PC 

it'a tough to learn to use a computer 
from a book Thats why Cdex 
Training for the IBM® PC is 
contained on three diska and is 
Highty Interactive... 

Creating a disiogue with you and 
serving as your personal tutor 
Compietely Sel!-paced... 

You set your own learning time 
Remember, a pictura ts worth a 
thousand words 

A clear and concise traming and 
referenca program for the first-time 
OF expenenced user 


Makes Using the IBM® PC Easy. 


Cédex Training Programs run on the 
(BM® PC and XT Computers 
COMPAO® Portable Computer, 
Apple® fie, Il Plus and Ill 
Computers. DEC Rainbow® 100 
Computer and Texas Instruments 
Professional Computer See how 
effective a Codex Trang Program 
can be. ask your computer dealer 
tor a demonstration 


Céex"* Training Programe 

are availebie for. 

The VisiCaic® Program 

The WordStar Program 

The SuperCalc */SuperCalc?* 
Programs 

The EasyWniter IIl™ Program 
How to Use Your IBM® Personal 
Computer with CP/M -86* and 
Concurrent CP/M - 86° 

How to Use Your IBM®* Personal 
Computer wilh PC DOS 


How to Use Your Apple® fe 
Personal Computer 

How to Use Your Texas Instruments 
Professional Computer with MS DOS 


Managing Your Business with the 
Lotus’? 1-2-3 Program 


Managing Your Business with the 
MULTIPLAN”™ Program 


Managing Your Business with the 
VisiCatc® or VisiCaic® Advanced 
Version Program 


Managing Your Business with the 
SuperCaic™ or SuperCalc- Program 
The dBase Il® Program 

iBM* PC DOS 20 

DB Master’*- Version 4 

The BPI* General Accounting Program 
1BM® Asynchronoua Communications 
Stata of the Art’? General Ledger 
Peachtree General Ledger 


Making Business Decisiona Using the 
Lotus" 1-2-3 Program 

Making Business Decisions Using the 
MULTIPLAN™ Program 

Making Business Decisions Using the 
VisiCalc® or VieCaic™ Advanced 
Version Program 

Making Businass Decisions Using the 
SuperCalc™ or SuperCaic:" Program 


Cdex" Training Programs 
We make It easy. 


cedex: 


Cdex Corporation 
5050 El Camino Real 
Los Altos, CA 94022 
415 964 7600 
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duction to Programming” in tha tampla of 
computing callad “Mechinary Hell.” I em 
not going to attempt to demeen tha per- 
sonal qualities of the rest of the cless. (For 
one thing, they're all probably making 
much more money than I am todey.) But 
let ma just say that Ralph and I were the 
only ones present without e plastic pocket 
pen protector and in possassion of glassas 
that were not held togather at the bridge by 
a pieca of electrical tape. 

Down tha hall from us, encased inside 
e gless-walled, air-conditioned and puri- 
fied room with double-locked doors, sat 
the university's pride end joy, a massive 
IBM 360, Admission to tha room wes by 
speciel pess only, and we viewed with 
ewe the high priests of tha computer who 
ware parmittad to tiptoe around in its 
presanca. In 6 yaars of study, I naver 
touched en ectual computer, only its out- 
lying ganglie and peripherals. 

Computers, I hed been told, lived in a 
world of precision, where numbers, not 
words, ruled. It would be, the instructor 
cleimed, a world in which everyone spoke 
a linguo franco of IFs, DOs, and GOTOs. 
Well, 1 quickly discovered that this simply 
wasn't true; if anything, computars ware 
already entering into a land of Babel, with 
arcanely titled langueges like COBOL and 
APL and LISP. In fect, we weren't even to 
learn e mainstream languege. Our first 
experience with progremming was to be 
one computar modal's dialact of a modifi- 
cation of a lenguege: FORTRAN IV with 
WATFIV. 


Punch Card Approach 

Our epproech to the computer wes 
made at punch card length. We first 
blockad out our programs using flow 
charts, than set about writing the coding 
on special forms marked off into 80 col- 
umns. Thet done, we epproached the 
dreaded keypunch machines—a combi- 
nation typewriter and thresher—that 
stood in rank upon rank in one part of the 
“user's aree.” If you think tha IBM PC's 
keyboard et high speed sounds lika e 
deranged woodpecker, you should heve 
haard a skiiiad kaypuncher at work. There 
wes e constent fina spray of paper cheff 
flying out of the business end of the 
machines, end it clung like lint to the trou- 
sers of regular users. The cards flew out of 
the business end of the mechine end into a 
hopper, from which you loadad your shoe 
box. You hed to be careful, of course, to 


remove any misspunchad cards (or ste- 
pled, mutilatad, or foldad ones) and to 
wetch out for other people's garbage. 

Finelly, the program done, we sidled 
up to e growling piece of machinery ceiied 
a “card reader." Into the device’s mew we 
fed our punched cards. It swallowed them 
up—sometimes eeting e few in the pro- 
cass—and spit tham out down below. 
And then we left for the dey. Sure, com- 
putars were fest, but everyone knew there 
was a waiting line until the old IBM 360 
would gat to your program. Come beck ine 
day, or maybe two if things were reelly 
busy. 





computers were fast, but 
everyone knew there 
was a waiting line until 
the old IBM 360 would 
get to your program. 


And then we came back—back to find 
thet our elegant 20-line FORTRAN IV with 
WATFIV program to calculeta college 
Grade Point Averege (e common “‘serious” 
epplication in our class) hed stopped et 
Lina 2 because we had used a period 
instead of a comma in e READ stetement. 
Fix the card, feed the whole peck back into 
the card reader, and come back in another 
24 hours to see if the progrem hed pro- 
gressed to Line 3. 

There was a worse fata than finding a 
ona-paga printout with an eerly error 
code, end that wes finding e 3-inch thick 
wad of printout with your neme on it ine 
special reck down et the end of the shelf. 
The rack wes marked “Endless Loops,” 
and anyone venturing to its corner had to 
face the scornful stare of the clerks whose 
job it wes to monitor the printer end con- 
sole, end catch programs sent into limbo 
by rookie programmers. Guilty, your hon- 
or. Regularly. 


A $2 Win 

Well, it heppened in Septamber, some 
15 years or so ago, thet e horse—his neme 
has blissfully departad from memory— 
came from out of nowhere in a cheap 
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JOIN THE ‘3 
PROFESSIONALS 


RTCS Products give your PC/ 
MDOS computer, professional 
program development capabi- 
lities, just like Intel’s Series I! 
or System 86/330. 


RTCS off 
System Dev 


RTCS UDI 


Ths UDI allows your PC to execute Intsl’s 
Compilers, Assemblers and Utilities. 


Features: 

- Memory Management 

~ File Management 

- PC/MSOOS Fils Structures 
- B087 Support 


$996-00 
AY 
pEowe™” 5500.00 


RTCS PC/RMX 


The RTCS PC/RMX lets your PC run under 
Intel’s Real-Time Operating System, iRMX. 


Features: 

+ Up to 65536 tasks 

- Hierachial Oirectoriss 

- Multi-User Capabilities 

- Supports 1BM Peripherals 
- Hard Disk Support 

- Ethsrnet Support 


$2250.00 


RTCS UDEBUG 


THE RTCS UDFBUs is a powertul system 
debugger. 8087 support. Symbolic debugging. 


\ $780-60 
pend” 5195.00 


RTCS PC/SBC 


Execution Vehicle 
The PC/SBC allows your PC ‘o control the 
execution of any of Intel’s SbC Computers. 
Both download and upload capability. 


ep\ 3758-00 
penser” 5195.00 


MOOS IS A TRADEMARK OF MICROSOFT CORP 
‘SBC & IRMX ARE TRADEMARKS OF INTEL CORP 


REAL—TIME COMPY¥TER 


SCIENCE CORPORATION 
P.O. Box 3000 (805) 482-0333 
Camarillo, CA 930114 
TELEX #467897 
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SGRAPH a 0 vacsement of Fou ened Getler ine ered ASE © 4 9 wacemers of Ashton: Tate 


Introducing the world’s first and 
Only database graphics system! And you don't 
have to Know how to program to use it. With 

_ = GGRAPH, the “ONE-STEP” graphic system from 
Fox & Geller, you simply choose the graph and 
pick the data. dGRAPH does the rest. 


THE AUTOGRAPH ADVANTAGE 





Dies graphic packages require you to tell them what to do every step of the way. But 
AGRA PH’s AUTOGRAPH does all the work for you.. automatically. So all you have to do's ask and ye shall receive. That 
means you get professional results even ff you've never used a computer before. : 

Because AGRAPH automatically loads your dBASE II data, Computes scales, draws grid 
lines and labels graphs. Not to mention advanced features like automatic shading, overlay graphs and combination pie- 
bar charts. There’s even an automatic zoom feature. 


POWER TO SPARE 


. 





Aca GRAPH is as powerful as it is easy. With data manipulation features like the ability 
to graph the difference between two fields. Functions to graph averages and percentages. And a calendar feature that 
lets you graph the same data by day, month, or year. Imagine, teaching your dBASE Il to draw sales by month, expenses 
by division, this year versus last. The possibilities are as endless as your imagination. 


BAR, LINE, PIE 


S don't just read soout that dramatic jump in sales. See it on a bar graph! With dGRAPH 
you can “slice-up” next year’s budget on a pie chart or track the upward curve of your favorite stock with a line graph. 
GRAPH will totally dimensionalize almost anything you do with four types of graphs...all at the push of a button. 


Call us at(201)794-8883 





Ask your dealer for more information on GGRAPH and all the exciting new products 
from Fox & Geller or CALL US AT (201) 794-8883 


Fox & Geller, inc. 604 Market Street Eimwood Park, N.J.07407 (201) 794-8883 FOX &GELLER 
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cleiming race somewhere and paid 
$442.87 on e $2 win ticket. Thet seemed 
like an awful lot of money to us, impover- 
ished college students that we were. 
Knowing ebsolutely nothing ebout horses 
and recing, a few of us stumbled across e 
copy of The Rocing Form in the trash out- 
side an English professor's office. 

In case you've never seen The Racing 
Form, this deily newspaper is just packed 
with numbers and ratings and timings. 
You can find out wbere a borse has been 
recing, from whet post position it started, 
where it was et the first quarter, at the half- 
wey point, at the top of the stretch, and at 
the finish line. You can learn about the 
weight carried (jockey plus compensating 
leed peckets); ebout the purses won; ebout 
a horse’s parentege. It is adaily updete toa 
massive database. 

Our final assignment for Introduction 
to Programming was to write e Serious 
Progrem. The rest of the cless worked on 
exciting things like The Sieve of Eretos- 
thenes, calculeting pi to 10,000 places end 
figuring out the fifteenth Perfect Number. 
Ralph end I set out to write e horse-recing 
hendicapping progrem for Vernon 
Downs. 

The program was, in retrospect, a very 
simple one, elthough it hardly seemed so 
at the time. Every borse hed a card of its 
own. We put on it its total winnings, its 
number of wins, places, and shows, its 
“Speed Rating” (about which we under- 
stood nothing, but the number sounded 
very significant), and a few other factors. 
We asked the program to divide the num- 
ber of starts by the number of wins, calcu- 
lete the everege payoff, fector in the Speed 
Rating somehow, and then print out the 
value of X. The highest rating would be 
the IBM 360’s prediction of the winner. 

The first eight times we tried to run our 
thick peck of punchcards we got no fur- 
ther than the twelfth card. We tried dou- 
ble-teaming, each debugging a different 
part of the program, and that pushed us to 
the fortieth line. And then finally, just 5 
deys before our term project was due, the 
printout we received included a full run of 
the program, without errors, and with e 
nice, confident prediction based on that 
afternoon's racing program: Number 5, on 
the nose, in the sixth. Well, we could 
hardly weit until the Sports Final edition 
of the newspeper mede its wey to the 
neighborbood candy store. There, in plain 
bleck type, was red-letter news: The win- 


ner of the sixth rece wes Number 5, peying 
$17.80 for a $2 bet. We were cautiously 
giddy. 

We ran back to Machinery Hall and 
knocked out another set of punch cards for 
the next day's fourth rece and then fed it 
into the card reeder. Twelve hours later 
we stood enxiously et the printout bins. A 
nice, one-pege printout awaited us: Num- 
ber 5 to win, it edvised. And yes, Number 
5 won. We were now seriously giddy. 

It wes not yet time to head for our 
neighborhood bookie. To begin with, it 
was Thursday elreedy, and our project 
wes due in the professor's office the next 
dey. There was one more test—e big 
stakes race down at Belmont. We scoured 
The Rocing Form and put in every vari- 
able we could find. We ran the cards 
through the reader end retreeted to our 
apartments to stew, visions of fists full of 
winning tickets dencing in our breins. 

Well, we picked up the printout right 
around post time, and dasbed over to the 
campus redio stetion and stood around 
the AP sports ticker. We were e little bit 
skeptical, because once again the comput- 
er hed selected Number 5. Well, the prob- 
ability fector seemed so remote, but some- 
how as the horses came around the finel 
turn and into the top of the stretch, Num- 
ber 5 broke from the back of the field and 
charged past the grandstand to win an 
upset victory. We were well past giddy 
now, but we somehow menaged to pull 
together e printout of our program end a 
short, modest summary of our echieve- 
ments and deliver it to the professor. Sat- 
urdey we were going to the treck. 


E 
retreated to our 
apartments to stew, 
visions of fists full of 
winning tickets dancing 
in our brains. 


At 11 p.m. that night, the phone rang. It 
was e most solemn Ralph: “I heve e little 
problem,” he began. “I dropped the shoe 
box and the cards got all jumbled.” I 
leughed. “That’s no problem. Just use the 
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FILE TRANSFER PROG 


TRS ==>IBM PC or XT 
APPLE ==> IBM PC or XT 


Transfer your TRS Model I, Il. Ill, 4, 42 
or 16 files to the IBM PC or XT. 


Transfer your Appie Il, I+, or lie files 
to the IBM PC or XT. 


@ No more retyping or wasted time 

© Fost transfer-baud rates of 110-9600 

® Rie concatenation supported 

@ Send files of any length 

® Make SSS - the IBM PC is new and 
software is scarce-take your "new" 
Programs and sell them for $$$ 

© Transfer ASCII files. random files, text 
files. data files, binary files, high level 
language programs (Basic, Pascal, 
Fortran, Cobol, etc.), electronic spread 
sheet data, word processor files, etc.: it 
all gets transfered 


The Fle Transfer Program comes 

complete with all Instructions, 

hardware and software (for both 

machines) 

FILE TRANSFER PROGRAM diskette 
(Works with IBM DOS 4.4 or 20) 


APPLE __ $94.95 
TRS $89.95 


(State TRS model when ordering) 
Plus $2.00 shipping & handling 
(CA residents add 6.5% State sales tax) 


MGMSA/COD/CHECK OK z= 
Phone orders call 
(408) 988-0164 


Mi PERSONAL 
Mm COMPUTER 
MMM PRODUCTS 


4400 Coleman Avenue, Suite C-18, 
Santa Clara, California 95050 


(6M lb c registered trocemark of Intemational Business 


Machine 
Apple I (+, and fle are registered trademars of Apple 
Comeuter inc 
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a 
printout of the program to put them back 
in order,” I seid. 

“I did that," Ralph seid ominously. 
“Do you want to guess what I found?” 
There was a long pause, and Ralph pushed 


ked: “I found d, 
4- 5-6 Sp r eadsh eet” seantie cnt ee mak ane 
ours. It said, ‘X = 5°.” 
Templates, used with 1-2-3 or VisiCalc, replace 


the costly software of the past. 
@ 4-5-6 Spreadsheet Templates... 
save you time by making the (BM PC.with 





your 1-2-3"or VisiCalc'programs, ready to HE 
run... NOW! 
@ 4-5-6 Spreadsheet Templates... computer boldly 


are so easy to use that all you do ts fill in 
the blanks, 4-5-6 does the rest. declared the Number 1 


@ 4-5-6 Spreadsheet Templates... horse a $2 Sure Thing. 
are professionally designed for smail rr 
businesses and personal finance and are 


comparable to BASIC programs costing 10 It took just e few moments for the 
or 20 pmes more. import of Relph’s statement to sink in. 


What are Spreadsheet Templates? After all of our computetions, and after 

Interactive programmed models stored on each horse had been assigned e rating, this 
, diskettes that when loaded into 1-2-3 or infiltreting card was resetting the final X 

§ 4-5-6 Spreadsheet Templates... VisiCalc, replace software programs varieble to 5, the seme number we hed 

maximize the full power of 1-2-3 and written in BASIC. The 1-2-3 versions are seen as our progrem’s picks for all three 

VisiGak without the drudgery of leaming menu driven with automated functions Teces. 

commands you'll only use once. for ease of operation. We mat down et Mechinery Hall at 


Send Gheck, Money Order, or Credit Card # to midnight. Relph clutched the shoe box to 


™ Softwa re Th at Counts fate his breast, the offending extra card weving 


528 N. Milpas St., Sulte 456, Santa Barbara, CA93103 eccusingly in his left hend. As chanca 
Or Call (805) 962-6328 would have it, the computing center was 


very quiet that night and we somehow 
managed to hit e sweet spot in time when 
our program could be reed into the com- 
puter and the printout returned to the rack 
in 20 minutes or so. 

We resubmitted the cerds for the stakes 
race at Belmont. The computer picked the 
Number 8 horse, e filly thet barely men- 
eged to complete the mile-and-an-eighth. 
We put in the cards for tha Sixth at Ver- 
non: Number 3, the program said. Number 
3 had balked coming out of the gete and 
then had strugglad gamaly to coma in 








ce 56 Personal Organizer 123456-1 {Future] $29.95 

4-5-6 Personal Bookkeeping —123456-2 VC456-2 $29.95 
4-5-6 Payroil* 123456-3 VC456-3 $2995 
4-5-6 Accounts Receivable 123456-4 VC456-4 $29.95 
4-5-6 Sales Order Entry* 123456-S VC456-S $29.95 
4-5-6 Inventory Controi* 123456-6 VC456-6 $29.95 
4-5-6 Accounts Payabie* 123456-7 VC456-7 $29.95 
4-5-6 General Ledger* 123456-8 (Future) $2995 
4-5-6 Mailing List 123456-9 (Future) $29.95 
















Gard # ee Amount for Programs 5 eighth. We tried the fourth from Vernon: 
Ep ia California Add 6% The computer boldly declared the Num- 
Sqnatrwe Add Shipping $1.00 ber 1 horse e $2 Sure Thing. According to 






the newspeper, thet borse hed tied for 
sixth, and than only because two horses in 
front of him had been disqualified. 

We struggled on wearily through most 
of the night, never egein picking e winner. 
Things hed been so much simpler when 
our progrem hed reported felse results. 
And thet is the story of why I never made 
my fortune es e racing hendicapper. .. or 
es a computer progremmar. /PC 


CHECK ONE: 0) Charge my: or if check or money order = Payment Enclosed 5 
O American Express 0 MasterCard O Visa 

© Please send me a FREE 4-5-6 Catalog immediately. 

Name 

a 








Sa ———EE 
4-5-6 Accountng Templates Comply with Standard area ACO Principles (eo iaeeriiom on Standard Forms and 
are aveitable at most Stationery stores of from Software That Counts 

18M PC is a trademark of (BM Corp 1-2-3is a trademark of Lotus Development inc Viscaic 1s a regntered trademark of VisComp 4-5-6152 
trademark of Softwere 
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If you have 


an IBM® XT 
arhave 


added a hard disk 


can give yau a happier 
future. Just plug in Davong tape 
backup. 


ta your IBM PC, Davong 
Davong tape backup can prevent 

that sinking feeling that cames fram lasing data. 
One disk malfunction or programming errar 
cauld ure out a week's work, but nat if yau have 
Davong backup. 
The Davong streaming tape drive backs up an 
Winchester disk driveliind with IBM PC ar xt t 
microcomputers. Each tape cartridge gives you up 
to 18 megabytes (farmatted) of safe, secure 
storoge. 


TAPE BACKUP SYSTEM 








Davong mokes it easy. 
Utilities provide for initiol checkout, copying 
from hard disk ta tape, and restoring files 
fram tape ta hard disk. They also compare file 
dates so that the most current file with the some 
title is restared. 


Protectian plus. If yau use a Davang hard disk 
system under the Davong Multi-OS™ cantral 
system, backup can be accamplished by volume 
ar individual file. A 15 megabyte disk con be 
copied in obout four minutes. Faur error checking 
methods ensure data integrity. 


You can have peace af mind for only $2195.° And 
it’s available fram mare than 800 Davang dealers. 
Dan't yau deserve Davang backup. 


Your IBM PC & XT deserve Davong. 





217 Humboldt Court 

, California 94089 
(408) 734-4900 
@ 18M is o regutered trademark of BM 
= is a trodemark of Davong Systerm, inc. 
“Suggested retail standalone bockup 
Geet clething ont oderser, 
sottwore unlihes, 
ats gears 
systems for only $1995. 
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Writer 


ord processing 
in one. 


Finally. A word processing program 
for any computer in your office. 


SMART 


DISK 
PRINTERS FORMATS 





Perfect Writer”is the 
most compatibie 
word processing 
program. 

Everything you 
compose with Perfect | 
Writer”— every chart, 
every table, every doc- 
ument— everything 
can be used by virtually 
any other word processing 


program or dedicated word WR 


processing system. 

That's because Perfect Writer™ uses true ASCII 
data files to store your documents. ASCII is the 
computer industry standard. It's read and recognized 
by computer systems worldwide, regardless of disk 
format or size, whether it’s used locally or sent over 
telephone lines. 


Spreadsheets can be included. 

Want to illustrate your Perfect Writer” document 
with a financial table or graph that’s stored ina 
Perfect Calc™ spreadsheet? You can— easily. In fact, 
you can even edit the numbers for your Perfect Writer™ 
document without disturbing the original Perfect 
Calc™ spreadsheet. That's Perfect Software's” fully 
integrated programs at work. 


Spiit screen editing. 

You can view and edit two documents on the 
screen at the same time with Perfect Writer's” unique 
split screen feature. One simple command moves 
you easily between documents. And you can even 
review a spreadsheet while editing up to six other 
documents! It makes the preparation of complex 
documents easier than ever before. 





DATA 
COMMUNICATIONS 


PERFEGT 
TER you, Perfect Speller™ lists 


COMPUTERS/ 
MAINFRAMES 


Check your speiiing 
as you write with 
Perfect Speller.” 
Perfect Speller's™ 
in-text spelling checker 
finds spelling errors 
and typos at a rate of 
4,000 words per minute. 
(That's 20 pages every 
three minutes!) Then, ata 
single command from 


the misspelled words or 
marks errors in the text of your document. 


Self-teaching software makes it easy. 

Perfect Writer's” document design tutorials are 
matched to the easy-to-read user guide. Eight les- 
sons are included. Learn how to handle form letters, 
how to write business correspondence, and how to 
create your own special spelling dictionary. On-line 
reference and English prompts provide assistance 
anytime you've got a command question. All tutorials 
are software-based, interactive programs to make 
leaming easy and fun. 


Available for ail IBM PC-DOS° and MS-DOS* 
CP/M*computers. 

When you upgrade to new hardware, Perfect 
Writer™ keeps right on working. All text files are trans- 
ferable. No other software works with a wider range 
of personal computers. In fact, Perfect Software” will 
soon be available for all of the most popular 8-, 16-, 
and 32-bit computers. 

Only Perfect Writer” offers you this much 
flexibility. Write your own success story today. With 
Perfect Writer™ 


Perfect Software;Inc. 


Perfec 


Up to seven assoc 
plus multiple v 


For successful solutions in financial planning. 






Perfect Calc” CostotGoods | How Perfect Calc’s” multiple 
makes it easy. fiie association really pays off. 
Perfect Calc™ gives you Sec Esnelies | eons, A good example is the 


the financial planning and 
analysis tools for success. 
Automatic associated 
spreadsheets. Built-in ac- 
counting and financial tools. 
Easy commands. 

And only Perfect Calc” 
features on-line associated 
spreadsheets plus split-window 
display. 

With Perfect Calc’s™ 
multiple window display, you can see two 
different spreadsheets at the same time. 
Change your figures and see how the result- 
ing variations affect each spreadsheet. Up 
to seven spreadsheets on-line at once. 


Multiple Spreadsheets 


Associated Spreadsheets 
AUTOMATIC: 

No double work — use any information you 
choose simply by referring to other 
spreadsheets. Move information, formulas or 
whole spreadsheets freely between multiple 
spreadsheets. Permits fill-in-the-blanks 
automatic forecasting and planning. 16 built-in 
application programs are included. 
Spreadsheet Consolidation 
MANUAL; 

Simple cut-and-paste spreadsheet 
entries. Line, column, or whole spreadsheet 
additions from any one of seven on-line 
spreadsheets are also easy with Perfect Calc’ 

Only Perfect Calc” does both. 





built-in Income Statement 
Program.The income spread- 
sheet automatically reads from 
three other spreadsheets: Cost 
of Goods Statement, General and 
Administrative Expenses State- 
ment, and Sales Expenses. All 
four are on-line simultaneously. 
All you do is fill in the blanks. 
Then use all that informa- 
tion to perform an instant 
analysis and illustrate the re- 
sults of potential budget cuts 
or increases. You change just 
one spreadsheet using the 
fill-in-the- blanks style. Perfect 
Calc™ automatically takes care of the rest. 


Setting up the Perfect” spreadsheet! 

Entering titles, labels, and additional information 
on your spreadsheet is easy with Perfect Calc" It 
recognizes words automatically and handles them 
correctly without any special commands. If you want 
to use numbers— like dates— for item labels, that's 
easy, too. 

Individually variable column widths add flex- 
ibility in setting up your Perfect Calc™ spreadsheet. 
And once you've developed one spreadsheet, you can 
use it as a template for other applications. Simply 
refer to it. 


Seif-teaching software. 

Easy, software-based lessons are included to 
make learning spreadsheet techniques simple. The 
lessons are matched to guides in the user manuals so 


Calc 


ited spreadsheets 
ndow display. 


Sixteen applications built in. And that’s only the beginning. 


you can follow along 
in the text. Because 
you learn on the com- 
puter at yourown 
pace, there's no pres- 
sure to perform. Try 
new applications 
when you are ready. 


The most complete 
applications. 

Perfect Calc” is 
the only spreadsheet 
you can buy with 16 
applications built in. 
Standard paper and 
pencil financial tools are ready to use. All you do is 
fill in the blanks. 

Just a simple comniand is all you need to start 
working. And on-screen tutorials and English prompts 
give you assistance whenever you need it. 


Handy cursor commands. 

You can move the cursor easily to the top of a 
column, beginning or end of a line, to the page before 
or after—with a single command. 

And you can go back and forth between two 
spreadsheets on split-screen display with just as 
much ease.That makes multiple spreadsheet han- 
dling easier than ever before. 


The most compatible spreadsheets. 

Perfect Calc” data is stored in true ASCII files— 
the files read and recognized by every computer 
system. So, it’s simple to use a Perfect Calc™ spread- 
sheet in a Perfect Writer™ report or letter. Or, build 
graphic displays using the information in one of 
your spreadsheets. 








All the functions you need— 
and more. 

You get standard functions for 
financial, scientific, and engineering 
applications plus an expandable functions library 
which allows you to add new formulas as you like. 
You can write your own complex applications pro- 
grams by writing it ona Perfect Calc” spreadsheet and 
taking advantage of 
the powerful asso- 
ciated files feature. 


Put the solutlons 
for success to work 
for you. 

Using simple 
plain-English 
prompts and on-line 
references, you can do sophisticated forecasting 
and planning in minutes. 

Automatic associated spreadsheet information 
management. Standard spreadsheet calculation and 
consolidation. Only Perfect Calc” gives you both. 

Start planning for success today with Perfect Calc” 
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Pertec 


Success in| 
manaj 


The powerful records management solution 
for the personal computer user. 


Put information to work for you. 
Most information management 
systems are either too small or too 


assistance when you have 
questions. Tutorials are in- 
cluded for improving your skills 









difficult to use. Now there's Perfect with Perfect Filer™ 
Filer” It's an executive management Personalized form letters. 
information system that’s easy to Use Perfect Filer™ together 


use. You can keep track of mail- 
ing lists, clients, sales, merchan- 
dise, names and addresses, and 
much more. 


Easy to get started. 

Two ready-to-use data 
entry forms are provided so that 
you can begin using Perfect 
Filer” immediately. One is for 
individuals, the other for com- 
panies and organizations. You 
only type important information 


with Perfect Writer's” powerful 
word processing features to 
add a personal touch to mass 
mailing letters. You can even tag 
different groups within one 
mailing list so that their letters 
include special paragraphs, 
subsections or operator-typed 
comments. 

And Perfect Filer” remem- 
bers nicknames, titles— even 
your special salutation for 


once. Perfect Filer” does the INSTANT DATABASES AND REPORTS. clients or friends. 
rest for you. No special training a Generate mailing lists. 
is required, and your entire staff can use it. Form letters. Specialized record-keeping forms and 


On-line referencesand English prompts provide sorted lists. You can choose from the two data entry 


forms provided or from seven data entry groups. 
Information Management 
i 


Data entry forms 
AUTOMATIC: 
Use Perfect Filer’s™ built-in data entry forms Creating custom data bases 
to create your own records file. All of the has never been this automatic. 


parameters have been pre-defined. Just enter 


information on the convenient entry form. Single-keystroke data entry menus do the work 


: for you. You enter your data just once ona blank 
Information management Perfect Filer™ data entry form—whether it be client 
I addresses, direct mail sorting codes ent records 
Create custom data bases with ease . e . 8 » paym z 
: inventory, or standing orders. 


You can build an entirely new structure or a . . 
tee dutaientey aroilps from existing Perfect Filer makes successful information 
Management simple. 


formats to construct a customized data 
base with exactly the information 
you want to manage. 


Only Perfect Filer” offers you both. 








‘ Filer 


formation 
ment. 


The integrated software solution. 


When you learn one program, 
you've jearned them all. 
Perfect Software” All of the 
most-asked-for business and per- 
sonal computer appli- 
cations in one complete 
package. Word proces- 
sing. Financial planning. 
Mail management. 
Records keeping. Solu- 
tions to all those every- 
day problems in one 
simple, integrated 
software package. PERFECT.CALG™ 
Each Perfect Software” program works efficiently 
with the others. All share common file structures. 
They all use the same command structure, so when 





you learn one program you can use them all. And 
all with software-based self-teaching programs. 
Perfect Writer” Perfect Calc* And Perfect Filer” 
Each a powerful program with dozens of extra value- 
packed features included. Together, they're the top 
performing software solution available on the market: 
Common control commands. Learn one 
Perfect Software” program and you've learned them all. 
Manual/Automatic functions. Every Perfect 
Software™ program includes automatic “smart” func- 
tions. Intelligent software performance. Also powerful 


PERFECT WRITER™ 








manual operations for 
the ultimate in flexibility 
and performance. 


Available for 
IBM-PC DOS; CP/M; 
and MS-DOS: Perfect 
Software™ runs on most 
8-, 16-, and 32-bit com- 
puters available today. 


Self-teaching 
software. Learn at your 
own pace without 


PERFECT FILER™ pressure to perform. 


Solutions for success. 

You get more performance, more flexibility and 
more automatic functions with Perfect Software™ 
than with conventional software packages. Best of 
all, you get solutions that save you time and effort. Easy 
to learn— all Perfect Software” programs work alike 
and are fully interactive for greater productivity and 
ease of use. 

Perfect Writer” is rated #1 by Personal Computing, 
and called “the most comprehensive word proces- 
sing package” by Esquire magazine. It was given the 
highest marks of any software on the market in the 
latest InfoWorld review of word processing programs. 
Perfect Calc™ has been unmatched for spreadsheet 
performance. And all Perfect Software™ offers the 
added productivity of fully integrated software. 

Our advanced programming design offers you 
the highest level of software compatibility and “intel- 
ligent” automatic features. It’s Perfect Software™ for 
today’s problems. And tomorrow's solutions. 


Perfect Software; Inc. 


The Rebate 


6 
| 


| | 
] 
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Get up to $160 back on four Perfect Software packages 


esp a ek een vot C)Perfect Writer™ $50 C1] Perfect Speller” $30 
buy alt four Perfect Software™ packages. 

Thave enclosed the sales slipsonthe (Perfect Filer” $30 OPerfectCalc™ $50 
purchased products as indicated. . 





The first software 
company to offer personal 
computer owners a fully 
integrated easy-to-use 
software library, offers you 
an excellent reason to 
buy now. 


| 

| Please send my rebate to: 
Act today! Offer good | 

| 

| 

| 

| 





ADDRESS. 
on all retail purchases 
from September 1] through sone ed force, 
October 31, 1983. 
Simply clip the DISK SERIAL NUMBER(S) 
coupon and visit your Thiel onty on real purchases of Pett Wes Prt Spats Pret ics and eres Cae 


made from 
Bree Chagh cee Ya ‘ 
chases mad of computer manufacturer's original equipment are not 
Oem oo Sd eb pe person or Rosca This om ay ht be ech 


ically 
reproduced. Offer farms not available by mail. Le ge Mel pagel later than November 15, 
1983, Allow 4-6 weeks for shipment. Void where prohibited, or restricted by law. 


local participating 


oe | 
computer dealer | 


Perfect Software; Inc. 


Solutions for success. 
702 Harrison Street, Berkeley, CA 94710 


Perfect Sottware, Perfect Calc, Perfect Wnter, Perfect Filer, end Perfect Speller are trademarks of Perfect Software, Inc CP/M 1s e registered teademerk of 
Digital Research, Inc MS-DOS 1s a registered trademark of Microsoft IBM PC-DOS 1s a regrstered trademark of International Business Machines 
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The tale of a doomed racing handicapper, or, ‘Why I 
Never Made My Fortune as a Computer 
Programmer.” 


The $2 Sure Thing 


You could alweys tall a junior progrem- 
mer when I wes in college: He was tha one 
welking around with e cardboerd shoe box 
under his arm. 

1 remambered tha shoe box the other 
day when I needed to transport a bit of 
coding for a printar selection program 
from my PC et home to my PC at work. I 
dumped a copy onto a floppy disk, tossed 
it into my coat jacket pocket, and dashed 
out the door to catch the 6:52 from Nenuet 
(also known as the Toonerville Trolley’s 
poor stapcousin). 

Anywey, the phones were already ring- 
ing by the time Lgot to the office end there 
were meetings to go to and authors to 
spaak to and columns to write and tha disk 
remained untouched in my pocket all dey. 
When I got home that night, the disk was 
still there, en all-but-invisible pessenger 
through the day. 

This never would have happened back 
in the old days, I told myself, and then I 
remamberad “The Casa of the $2 Sure 
Thing” and its battered shoe box. Actuel- 
ly, it wasn’t a shoe box, it was a cardboard 
box full of IBM punch cards, e weight that 
could become quite oppressiva as the 
cards began to mount up. You'd never for- 
get you wara carrying ona. 

My friend Ralph and I were two of the 
very faw libaral arts students who dared 
enter the world of computars back than. It 
was mostly a mattar of curiosity, for avary- 


ona knew that writers and businass people 
and other nontachnical peopla would 
never use a computer. That’s why you 
hired a computer programmar and a com- 
puter oparator and a systems analyst and a 
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teem of consultants. Thare was something 
about computer people that was, wall, dif- 
ferent from you and me. 

So there we were, squeezed in among 
tha enginaering and math types in “Intro- 





eclex’ 
Training for the IBM® Personal Computer 
Makes Using the IBM® PC Easy. 


The IBM® PC ts ona of the dest 
personal computers manufactured, 
but it still takes a considerable 
amount ot trme to learn how to use 
That ts. . until now! 


Cdex Training for the 1BM® PC 
Personal Computer makes laarning 
how to use the IBM® PC straight- 
forward and efficient In an hour, 
you can master tha material on the 
Codex diska and begin using the 
1BM* PC 


It's tough to learn to usa & computer 
from a book Theta why Cdex 
Training tor the IBM* PC 1a 
contained on three diska and 1s 


Highly interactive ... 

Creating a dialogue with you and 
serving as your personal tutor 
Completely Self-paced ... 

You set your own learning time 
Graphically Orienied. . 
Remember a picture ts worth a 
thousand words 

Usable Now and Later... 

A clear and concise training and 
raference program tor the trrst-time 
or experienced user. 


Cdex Traming Programs run on the 
IBM® PC and XT Computers, 
COMPAQ® Portable Computer. 
Apple® fe, Il Plus and Ilt 
Computars, DEC Rainbow® 100 
Computer and Texas Instruments 
Professional Computer See how 
affective a Cdex Training Program 
can be, ask your computer dealar 
for a demonstration 


Cdea™ Training Programs 
are available for. 


The VisiCaic® Program 
The WordStar™ Program 


The SuperCalc®/SuperCalc’* 
Programa 

The EasyWriter II"? Program 
How to Use Your IBM® Personal 
Computer with CP/M-86® and 
Concurrent CP/M- 66™ 


How to Use Your IBM® Personal 
Computer with PC DOS 


How to Use Your Appie® fla 
Personal Computar 


How to Use Your Taxas Instruments 


Professional Computer with MS DOS 


Managing Your Business with the 
Lotus™ 1-2-3 Program 


Managing Your Business with the 
MULTIPLAN” Program 


Managing Your Buainess with the 
ViaCalc® or ViaCalc® Advanced 
Version Program 


Managing Your Business with the 


SuperCaic”™ or SuperCalc-™ Program 


The dBase IIl® Program 
IBM® PC DOS 20 
DG Master™- Version 4 


The BPI® General Accounting Program 
IBM® Asynchronous Communications 


Stata ot the Art’ Ganeral Ledger 
Peachtree General Ledger 





Making Business Decisions Using the 
Lotus’® 1-2-3 Program 

Making Business Decisions Uaing the 
MULTtPLAN™ Program 

Making Business Dectarons Using the 
VisiCaic® or VisiCalc” Advanced 
Version Program 

Making Business Decisions Uaing the 
SuperCale™ or SuperCaic?”* Program 


Cdex™ Training Programs 
We make it easy. 


ccex: 


Cdex Corporation 
5050 El Camino Real 
Los Altos, CA 94022 
415 964 7600 
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duction to Programming” in the tampla of 
computing callad “Machinary Hall.” I am 
not going to attempt to demean the per- 
sone] quelitias of the rest of the cless. (For 
one thing, they're ell probably making 
much more monay than I em today.} But 
let me just say that Ralph and I were the 
only ones present without e plastic pocket 
pen protector and in possession of glasses 
that were not hald together et the bridge by 
a piece of electrical tape. 

Down tha hall from us, encasad inside 
a gless-welled, eir-conditionad and puri- 
fied room with double-locked doors, sat 
the university's pride and joy, a messive 
IBM 360, Admission to tha room was by 
special pass only, and we viewed with 
awe the high priests of the computer who 
ware parmitted to tiptoe eround in its 
presence. In 6 years of study, I never 
touchad an ectual computer, only its out- 
lying ganglia and peripherals. 

Computers, I had been told, lived in a 
world of precision, where numbers, not 
words, ruled. It would be, the instructor 
cleimed, a world in which everyona spoka 
e linguo fronco of IFs, DOs, end GOTOs. 
Wall, I quickly discovered thet this simply 
wasn't trua; if anything, computers were 
already antering into e land of Babel, with 
arcanaly titlad langueges lika COBOL and 
APL end LISP. In fact, we weren't even to 
learn a meinstream lenguage. Our first 
experience with programming was to be 
one computer model’s dielect of e modifi- 
cation of a lenguage: FORTRAN IV with 
WATFIV. 


Punch Card Approach 

Our epproach to tha computer wes 
mede et punch cerd length. We first 
blocked out our programs using flow 
cherts, then set ebout writing the coding 
on speciel forms marked off into 80 col- 
umns. That done, we approached the 
dreaded keypunch machines—e combi- 
nation typewriter and thresher—that 
stood in rank upon renk in one pert of the 
“user's aree.” If you think the IBM PC's 
keyboard et high speed sounds like e 
derenged woodpecker, you should have 
heerd e skilled keypuncher et work. There 
was a constant fine spray of paper chaff 
flying out of the business end of the 
mechines, and it clung like lint to the trou- 
sers of regular users. The cards flew out of 
the business end of the machine end intoe 
hopper, from which you loaded your shoe 
box. You hed to be careful, of coursa, to 


remove any misspunched cards {or sta- 
pled, mutileted, or foldad ones} end to 
watch out for other people’s garbage. 

Finally, tha program done, we sidled 
up toe growling piece of machinery called 
e “card reader.” Into the devica’s maw we 
fad our punchad cards. It swallowed them 
up—sometimes eating e few in the pro- 
cess—and spit them out down below. 
And than wa laft for the day. Sure, com- 
puters were fast, but everyone knaw there 
was e weiting line until the old IBM 360 
would get to your program. Come back ine 
day, or maybe two if things were really 
busy. 





computers were fast, but 
everyone knew there 

was a waiting line until 

the old IBM 360 would 
get to your program. 


And then we cama back—back to find 
thet our elegent 20-line FORTRAN IV with 
WATFIV program to calculete college 
Grade Point Average (acommon “‘sarious” 
epplication in our class} had stopped et 
Line 2 because we hed used e period 
instead of a comma in a READ stetemant. 
Fix the card, feed the whole peck back into 
the card reader, and come back in enother 
24 hours to see if tha program had pro- 
gressed to Lina 3. 

There was a worse fata than finding a 
one-page printout with en early error 
code, and thet was finding e 3-inch thick 
wad of printout with your name on it in e 
special rack down et the end of the shelf. 
The rack wes markad “Endless Loops,” 
end anyone venturing to its corner had to 
fece the scornful stare of the clarks whosa 
job it wes to monitor the printer end con- 
sole, and cetch progrems sant into limbo 
by rookie programmers. Guilty, your bon- 
or. Regularly. 


A $2 Win 

Well, it happened in September, some 
15 years or so ego, that e horse—his name 
has blissfully departed from memory— 
cama from out of nowhere in e cheap 
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JOIN THE ! 3% 
PROFESSIONALS 


RTCS Products give your PC/ 
MDOS computer, professional 
program development capabi- 
lities, just like Intel’s Series U1 
or System 86/330. 


RTCS offers a family of Operating 


System Development Tools, 


RTCS UDI 


The UDI allows your PC to execute Intel's 
Compilers, Assemblers and Utilities. 


Features: 

- Memory Management 

- File Management 

- PC/MSDOS File Structures 
- 8087 Support 


'$905-00 
o\ 
pEDve™” 5509 00 


RTCS PC/RMX 


The RTCS PC/RM<X lets your PC run under 
Intel's Real-Time Operating System, iRMX. 


Features: 

- Up to 65536 tasks 

- Hierachial Directories 

- Multi-User Capabilities 

- Supports IBM Peripherals 
- Hard Disk Support 

- Ethemet Support 


$2250.00 


RTCS UDEBUG 


THE RTCS UDFBUG is a powerful system 
debugger. 8087 support. Symbolic debugging. 


y\ $750-00 
pense” 5195.00 


RTCS PC/SBC 


Execution Vehicle 
The PC/SBC allows your PC to control the 
execution of any of Intel's SbC Computers. 
Both download and upload capability. 


0! $758-00 
REDUCE 5195.00 


MOOS IS A TRADEMARK OF MICROSOFT CORP 
SBC & (RMX ARE TRADEMARKS OF INTEL CORP 


REAL—TIME COMPY¥TER 
SCIENCE CORPORATION 
P.C. Box 3000-886 (805) 482-0333 
Camarillo, CA 93011 
TELEX #467897 
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Introducing the world's first and 
only database graphics system! And you don't 
have to know how to program to use it. With 
GRAPH, the “ONE-STEP" graphic system from 
Fox & Geller, you simply choose the graph and 
pick the data. GGRAPH does the rest. 


THE AUTOGRAPH ADVANTAGE = 


Ohne: graphic packages require you to tell them what to do every step of the way. But 
GGRAPH's AUTOGRAPH does all the work for you... automatically. So all you have to dois “ and ye shall receive. That 
means you get professional results even if you’ve never used a Computer before. 

Because dGRAPH automatically loads your dBASE |I data, eeu scales, draws grid 
lines and labels graphs. Not to mention advanced features like automatic shading, overlay a and combination pie- 
bar charts. There’s even an automatic zoom feature. 


POWER TO SPARE 


Aud GRAPH is as powerful as it is easy. With data manipulation features like the ability 
to graph the difference between two fields. Functions to graph averages and percentages. And a calendar feature that 
lets you graph the same data by day, month, or year. Imagine, teaching your dBASE II to draw sales by month, expenses 
by division, this year versus last. The possibilities are as endless as your imagination. 


BAR, LINE, PIE 


So don't just read about that dramatic jump in sales. See it on a bar graphl With GGRAPH 
you can “‘slice-up” next year’s budget on a pie chart or track the upward curve of your favorite stock with a line graph. 
GGRAPH will totalty dimensionalize almost anything you do with four types of graphs...all at the push of a button. 


Call us at(201)794-8883 










Ask your dealer for more information on GGRAPH and ail the exciting new products 
from Fox & Geller or CALL US AT (201) 794-8883 


Fox & Geller, inc. 604 Market Street Elmwood Park, N.J.07407 (201) 794-8883 FOX&GELLER 
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claiming race somewhere and peid 
$442.87 on e $2 win ticket. That seemed 
like an awful lot of money to us, impover- 
ished college students that we were. 
Knowing ebsolutely nothing ebout horses 
and recing, e few of us stumbled acrosa a 
copy of The Rocing Form in the trash out- 
aide an English professor's office. 

In case you've never seen The Rocing 
Form, this deily newspeper is just pecked 
with numbers and ratings end timings. 
You can find out where e horse has been 
racing, from what post poaition It started, 
where it was at the first quarter, at the half- 
wey point, at the top of the stretch, and et 
the finish line. You can learn ebout the 
weight carried (jockey plus compensating 
lead packets); about the purses won; about 
a horse's parentage. It is a deily update toe 
massive detabase. 

Our finel assignment for Introduction 
to Programming wes to write e Serious 
Program. The rest of the class worked on 
exciting things like The Sieve of Eratos- 
thenes, calculeting pi to 10,000 pleces end 
figuring out the fifteenth Perfect Number. 
Ralph and I set out to write a horse-racing 
handicapping program for Vernon 
Downs. 

The program wes, in retroapect, a very 
aimple one, although it hardly seemed so 
at the time. Every horse hed e card of its 
own. We put on it its total winnings, its 
number of wins, pleces, and shows, its 
“Speed Rating” (about which we under- 
stood nothing, but the number sounded 
very significant), and a few other factors. 
We asked the program to divide the num- 
ber of starts by the number of wins, calcu- 
late the everege peyoff, factor in the Speed 
Rating somehow, end then print out the 
velue of X. The highest reting would be 
the IBM 360’s prediction of the winner. 

The first eight times we tried to run our 
thick pack of punchcards we got no fur- 
ther than the twelfth card. We tried dou- 
ble-teaming, each debugging e different 
part of the program, and that pushed us to 
the fortieth line. And then finally, just 5 
daya before our term project waa due, the 
printout we received included e full run of 
the program, without errors, and with e 
nice, confident prediction based on that 
afternoon's racing progrem: Number 5, on 
the nose, in the aixth. Well, we could 
hardly weit until the Sports Final edition 
of the newspeper made its wey to the 
neighborhood candy store. There, in plain 
black type, wes red-letter news: The win- 


ner of the sixth rece wes Number 5, peying 
$17.80 for a $2 bet. We were cautiously 
giddy. 

We ran beck to Machinery Hall end 
knocked out another set of punch cards for 
the next dey's fourth rece end then fed it 
into the card reader. Twelve hours leter 
we stood anxiously et the printout bins. A 
nice, one-pege printout awaited us: Num- 
ber 5 to win, it edvised. And yes, Number 
5 won. We were now seriously giddy. 

It was not yet time to head for our 
neighborhood bookie. To begin with, it 
was Thursday already, and our project 
wes due in the professor's office the next 
day. There was one more test—e big 
stakes race down at Belmont. We scoured 
The Rocing Form and put in every vari- 
able we could find. We ran the cards 
through the reader and retreeted to our 
epartments to stew, visions of fists full of 
winning tickets dancing in our brains. 

Well, we picked up the printout right 
around post time, and dashed over to the 
campus redio station and stood around 
the AP sports ticker. We were a little bit 
skeptical, because once egain the comput- 
er hed selected Number 5. Well, the prob- 
ability fector seemed so remote, but some- 
how as the horses came around the finel 
turn and into the top of the stretch, Num- 
ber 5 broke from the back of the field end 
charged past the grandstand to win an 
upset victory. We were well past giddy 
now, but we somehow managed to pull 
together a printout of our program end a 
ahort, modest summary of our echieve- 
ments and deliver it to the professor. Sat- 
urdey we were going to the track. 


E 
retreated to our 
apartments to stew, 
visions of fists full of 
winning tickets dancing 
in our brains. 


At 11 p.m. thet night, the phone reng. It 
was a most solemn Ralph: "I heve e little 
probiem,” he began. "I dropped the shoe 
box and the cards got ell jumbled.” | 
laughed. “Thet's no problem. Just use the 
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TRS ==> IBM PC or XT 
APPLE == IBM PC or XT 


Transfer your TRS Model |, It, lll, 4, 12 
or 16 files to the IBM PC or XT. 


Transfer your Appie IL, I+, or lie files 
to the IBM PC or XT. 


© No more or wasted time 

© Fast transfer-baud rates of 110-9600 

® Rie concatenation supported 

© Send files of any length 

© Make SSS - the IBM PC is new and 
software is scarce-take your “new” 
programs and sail them for $$. 

© Transter ASCII flies, random files, text 

filles, data files, binary files, high level 

language programs (Basic, Pascal, 

Fortran, Cobol, etc. ), electronic spread 

sheet data, word processor flies, etc. it 

oll gets transferred! 


The Fle Transfer Program comes 
complete with all instructions, 
hardware and software (for both 
machines) 


FILE TRANSFER PROGRAM diskette 
(Works with IBM DOS 1.1 or 20) 


APPLE _ $94.95 
TRS $89.95 


(State TRS model when ordering) 
Plus $2.00 shipping & handling 
(CA residents add 6.5% State sales tax) 
MCMSA/COD/CHECK OK = 
Phone orders call 
(408) 988-0164 


Hi PERSONAL 
Mm COMPUTER 
M@M@MPRODUCTS 


1400 Coleman Avenue, Suite C-18, 
Santa Clara, Califormia 95050 


18M is 0 regufered fodemomk of Intemational Business 
Machine Corp. 
Apple f, +. and lle are registered trademara of Apple 
Corrpyter ne 
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Announcing... %, 
4-5-6 Spreadsheet’ 
Tem pl ates. used with 1-2-3 or VisiCalc, replace 


the costly software of the past. 

@ 4-5-6 Spreadsheet Templates... 
save you time by making the (BM PCwith 
your 1-2-3'Or VisiCalc programs, ready to 
run... NOW! 


@ 4-5-6 Spreadsheet Templates... 
are so easy to use that all you do 1s fill in 
the blanks, 4-5-6 does the rest. 


@ 4-5-6 Spreadsheet Templates... 
are professionally designed for smail 
businesses and personal finance and are 
comparable to BASIC programs costing 10 
or 20 times more. 


What are Spreadsheet Templates? 
Interactive programmed models stored on 
diskettes that when loaded into 1-2-3 or 
@ 4-5-6 Spreadsheet Tempiates... VisiCalc, replace software programs 
maximize the full power of |-2-3 and written in BASIC. The 1-2-3 versions are 
MissiCalc without the drudgery of leaming menu driven with automated functions 
commands you'll only use once. for ease of operation. 


Send Gheck, Money Order, or Credit Card # 00: 


i Software That Counts, Inc. 


528 N. Milpas St., Suite 456, Santa Barbara, CA 93103 
Or Cail (805) 962-4328 








4-5-6 Personal Organizer 123456-1 (Future) 
4-S-6 Personal Bookkeeping 123456-2 VC456-2 
4-5-6 Payroll* 123456-3 VC456-3 
4-5-6 Accounts Receivable 123456-4 VC456-4 
4-5-6 Sales Order Entry* 123456-5 VC456-5 
4-5-6 Inventory Contro!* 123456-6 VC456-6 
4-5-6 Accounts Payable* 123456-7 VC456-7 
4-5-6 General Ledges* 123456-8 {Future} 
4-5-6 Mailing List 123456-9 {Future} 













(Cle Amount for Programs ¢ 
Pp ae Californa Add 6% ¢ 
Signature ——___ Add Shipping $1.00 


CHECK ONE: 0D Charge my: or if check or money order = Payment Enclosed $ 


O American Express © MasterCard Oi Visa 
O Please send me a FREE 4-5-6 Catalog immediately. 
Name 
Street 
Gy, ———————————— Sa 2 
4-5-6 Accounting Templates Comply with Standard saad Accoureregt Principies Print-outs can be made on Standard Forms and 
are available at most stationery stores of from Software That Count 


(QM PC 6s 2 trademark of BM Com ue Sind Unsere Lines DbeRarene he Visca ts 2 reguitered trademark of VisiCorp 4-5-6153 
trademark of Software That Counts 
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—— ae ee | 
printout of the program to put them back 
in order,” I said. 

“I did that,” Ralph said ominoualy. 
“Do you want to guess what I found?” 
There was along pause, and Ralph pushed 
on unasked: “I found an extra card, just 
before the print statement. It wasn't one of 
ours. It said, ‘X = 5’.” 


HE 
computer boldly 
declared the Number 1 
horse a $2 Sure Thing. 


It took just 2 few moments for tha 
import of Ralph's statement to sink in. 
After all of our computations, and after 
each horse had been asaigned a rating, this 
infiltrating card waa resetting the final X 
variable to 5, the same number we had 
seen as our program's picka for all three 
races. 

We met down at Machinery Hall at 
midnight. Ralph clutched the ahoe box to 
his breast, the offending extra card waving 
accusingly in his left hand. As chance 
would have it. the computing center was 
very quiet that night and we somehow 
managed to hit a aweet spot in time when 
our program could be read into the com- 
puter and the printout returned to the rack 
in 20 minutes or so. 

We resubmitted the cards for the stakes 
race at Belmont. The computer pickad the 
Number 8 horse, a filly that barely man- 
aged to complete the mile-and-an-eighth. 
We put in the cards for the Sixth at Var- 
non: Number 3, the program said. Number 
3 had balked coming out of the gate and 
then had struggled gamely to come in 
eighth. We tried the fourth from Vernon: 
The computer boldly declared the Num- 
ber 1 horse a $2 Sure Thing. According to 
the newspaper, that horse had tied for 
sixth, and then only becauae two horses in 
front of him had been disqualified. 

We struggled on wearily through most 
of the night, never again picking a winner. 
Things had been so much simpler when 
our program had reported false results. 
And that is the story of why I never made 
my fortune as a racing handicapper . . . or 
as a computer programmer. /PC 










What you get out 
of your IBM PC/XT 


ee | a a 
Piggyback Expansion Port into it 
- 64K-512K additional memory = 


~~ : (768K maximum) 


— ae ~~ —H 


ST” FF a The versatile multi-function 
= wiesa boards from STB offer more 
functions and more memory. 


[fs personal coping applications have outgrown 
ipa coma nes ’'s hardware, there’s a smart way 
of expanding your system while still leaving plenty of 

: room to grow. 
SS ee - 3 The secret is the line of multi-function boards 


STB. 
Our SUPER RIO™ combines two asynchronous 

pt ° P2 RS-232-C serial communication ports for interfacing 
a <= =~ ; modems, serial printers, plotters, mice, and an almost 
‘ 4 < A 4 — = limitless list of other peripherals, a parallel I/O port for 
interfacing printers and hard disk controllers, a battery 
operated clock/calendar that remembers the date and 
time even when your system is turned off, a game paddle 
port that can uses either APPLE™or IBM™ compa 








joysticks, and ae 256K of additional memory. 
ant The STB ck™ board adds up to 512K more 
memory onto the ER RIO for a total of 768K. And 
rR the pair uses only one expansion slot. 
rs Included free with the SUPER RIO board is the PC 
Baneaeak Accelerator™, which combines printer buffering and high 





: speed disk emulation into one easy to use program, 
= Our RIO PLUS™ board includes all of the /O func- 
fear meray expansion xi of wo SAK. Whe 
board memory expansion capability of up to n 
3 | used with a 256K computer, this board gives your sys- 
td tem a full 640K of memory. Of course, PC Accelerator is 
Om. -£, elena ees ian erer eS. 
J 4 you already have enough memory, the STB 
Asyne Port SUPER i V/O™ board adds a late V/O port, serial port, 
Serial printer modem game port, clock/calendar and PC Accelerator to your 
See nae ey Dey orn 


As new functions and applications arise, you can 
count on STB Systems to provide convenient, affordable 
ways to adapt these innovations to your system. 


our quality products at your local dealer, 
oc Sar oncetineobttationy desea 'etiee ce call Us 











Paratiel Port 
Pnnter SASI 






Expanding Microcomputing 


“Zz ls =a 
aan & m=z 
Ep ff ED ., 
STB Systems, incorporated 

601 North Glenville, Suite 125, Richardson, Texas 75081/(214) 234-8750 
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Dynamic 
Analysis 
Using 
IMAGES-2D™ 


IMAGES-2D™ 





performs static 

and dynamic 

analysis of two- 

dimensional 

frame and truss 

structures on 

microcomputers. 

Features: DECmicrocomputers. documentedwitha 

a interactive IMAGES-20™ is in- users manual, exam- 

5 tendedtoreduceengi- ples, and theory. Sep- 

= Menu Driven neering time and arate quality assur- 

= Full-color graphics eliminate mainframe rahe ee 
computer time. lems are available 

lial IMAGES-2D™isver- _ uponrequest. 
satileanduser friendly. 

pliner spectra ~— The simple prompts iP lt ih 
and full “Help” capa- ; 7 

«Dynamicanimation _ilitieseliminatemost © Two ie Drives (160 

e Ful englar referencestoaman- or 320KB) 

cr ane ation ual.Analysescanbe = 128KBRAM 

one performedinsmall ® Color/Graphics 
8 16-digitaccuracy Sepainoe: tightuser Adaptor 
‘ control, or with one 

IMAGES-2D™isde-  evstroke,canbeexe- Inquire about the full 

signediorthe + He cutedinabatchmode. family of Celestial 

generation of 16-bit aa programs. 

microcomputers in- iMAGES-2D™ was see cisitancis 


cluding the IBM Per- 
sonal Computer and 


Celestial 
Software inc. 

125 University Avenue 
Berkeley,CA 94710 
415-841-7175 


wnitten, andis main- 
tained and supported 
by professional engi- 
neers. The programis 


(BMis aregistered trademark 
ofintemational Business 
Machines. 


DEC is aregistered trademark 
of Digital Equipment 
Corporation 
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How two pens can become 
your best presentation tools. 


NEW LOW PRICE 
ONLY $1,095 


Introducing the New Personal 
Computer Plotter from 
Hewlett-Packard. 


Now you can use your personal 
computer to generate your own presen- 
tation charts, graphs, and pie charts. 
How? Simply add on the new high 4 
quality, low cost HP 7470A . 
Personal Computer < 








lets you communicate quickly, accu- 
rately and effectively. 


~ i 


Quicker understanding. 

Data, when visualized graphically, becomes information 
fast. Charts and bar graphs can make any presentation 
clearer and more readily understood. But asking your staff 
to produce the graphics man- 
ually for your next presenta- 
tion doesn't ensure accuracy 
or artistic talent. And going 
to outside graphics suppliers 
can be costly. Combined with 
your personal computer, the 
new HP 7470A plotter does 
the communicating for you. 
Quickly. Logically. And with 
off-the-shelf software avail- 
able from most HP dealers. 


Fast and pretty. 

The 7470A gives you high plotting speed with excellent 
line quality...faster than any competitive small plotter. 
On top of all that, it comes in an attractive design 
package that looks nice on your desk. And it does it 
for only $1,095, (U.S.A. domestic suggested retail price.) 













Plotter. “| 4 be gt teres 
The 7470A helps you~ LO a 
save time and save money, and be LIAS On WA 


——— 





Count on it. 

The 7470A is built the Hewlett- 
Packard way. To last. Designed and 
engineered with only a few parts, none 
of which require adjustment. And with 
customized integrated circuits 
that ensure reliability. 


Pen pals. 


The HP 7470A has 

»—"———__ two single-pen stables. 
_ Simple pen changes give you 
multi-color plots in your choice of ten 
coordinated colors. Pens are automatic- 
ally capped and stored. 


— An option you'll want, too. 

For only $95, you can also get a 17057 Overhead 
Transparency Kit that turns your plots into transpar- 
encies for overhead projectors. For “I need it tomorrow 
at 9:00 A.M.!” meetings, it’s a necessity. 


Start plotting your next presentation today. 
Clip and mail the coupon below. Now. 

Mail the coupon below and we'll send you — absolutely 
free—a sample plot, a more detailed brochure, and a 
sample overhead transparency. 

Then...stop in at your nearest Hewlett-Packard 
Dealer. See the HP 7470A in action. Once you see it 
demonstrated you'll find a hundred ways to make your 
own applause-winning presentations. 














When performance must be measured by results 


iG HEWLETT 


PACKARD 
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Name 

Company 

Address 

City, State & Zip 
Phone Number ( ) 


My computer is 


Seeing is believing. Send me a sample plot, an overhead transparency, and more detailed information. 


Send to: Hewlett-Packard, 16399 W. Bernardo Drive, San Diego, CA 92127 —Attn: Marketing Communications 
SS SS SS SS 


SS es et ee 


Now, get a complete 
communications package 
Injust one package. 





Introducing PC Express." 


Until now, if you wanted a complete communications package for an IBM™ PC, 
you really had to go overboard. One board for sync and another for async 
communications. One for a modem. Yet another for electronic mail. You might 
end up filling all the expansion slots and still not fill your needs. 

Now, you can get it all together with just one board—the new PC Express. 

PC Express is a dynamic, interactive and powerful combination of 
sync, async and voice communications. It comes ready-to-use with software 
on diskettes, tutorials, and a pc board that easily plugs into an IBM PC or 
IBM-compatible computer. 

It gives you complete PC-to-PC and PC-to-mainframe communications, 
including access to information networks such as The Source™ Western Union, 
Dow Jones News/Retrieval’and more. It puts at your command a fully 
integrated telephone management system with an unlimited telephone directory, 
full-screen text editor, auto-answering, auto-dialing from a data base, busy/ring/ 
voice detection, on-board modem, electronic mail and more. For people who 
deal with people and information—brokers, marketing and sales professionals, 
managers—PC Express will eliminate the time you waste looking for data 
and make you more effective and 



















productive than ever before. Specifications 

Sync and async commu- Auto-connect for voice 
PC Express enables your IBM nications with IBM main- —_Auto-dial 

PC to communicate with main- -. Te fesieekee Pcs boaters ites 

frame computers and perform DEC™ | and information networks: 

VT100/52 emulation. For added Cees este asl Le 

ae ae nion, Dow Jones News ry file 
versatility, PC Express is also avail- | Retrieval, etc. Voice/data switching 


Modems: onboard300baud, © on same call 
external up to 19.2K baud —_ Interrupt priority 
selection 


able with SNA, allowing your IBM 
PC to emulate a 3274 Cluster Con- 


: External connectors: 
troller, 327X and 3770 RJE terminals. ee Grandes RJll_ —_Port address selection 
For MIS Managers, that means you Electronic mail with 
: Telephone management message text editor and 
now have an effective way to reduce | capabilities: Wpiige buffer capacity 
host processing and storage loads. Deepens See Programmable user: 
defined functions 


Full-screen text editor 

Touch tone and pulse Optional: SNA (327X and 
ion li 3770 remote job entry 

emulation.} 


And, for the first time, aay the 
productive Ns aa ee Oo Sad 
ing the problem solving powers o: 
micro and mainframe software. 
For details and your nearest dealer, call 
ae) 328-2411. Why waste time and money on 
ards that only offer piecemeal solutions, 
when PC Express can fill all your communi- 
cations needs without filling your IBM PC. 


Intelligent Technologies International Corporation 
151 University Avenue, Palo Alto, CA 94301 (415) 328-2411 


IBM is a trademark of International Business Machines Corp. PC Express is a trademark of Intelligent Technologies International Corp. DEC is a 
trademark of Digital Equipment Corp. The Source 1s a service mark of Source Telecomputing Corp. Dow Jones News/Retneval is a registered trademark 
of Dow Jones & Company, Inc. 
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Letters To PC 


Hooray! 

Many thanks to PC for calling the etten- 
tion of its readers to the use of comput- 
ers by the hendicapped (“Helping The 
Handicapped Through Computers” and 
Dal Vordahl’s letter in “PC Tutor,” PC, 
Volume 2 Number 1). 

My son Mark, e high-level quedriple- 
gic, bought an IBM PC in December. The 
quelity of his reports and homework in- 
creased greatly. So did his grades. The 
PC is going to be a real boon when he 
goes to college this fell. 

But, like Vordahl, Mark can only 
strike one key et a time. We solved the 
multiple keystroke problem somewhet 
satisfectorily by buying two teardrop- 
sheped fishing weights, cutting off the 
smell wire loop, filing the bottom fletter, 
and inserting e wire through the hole in 
the weights. 

We then pounded the wire into the 
bottom of the weight and covered the 
bottom with a nonskid, rubberized febric 
to prevent slipping and marring of the 
keys. We bent the upper part of the wire 
into en open loop so that Mark could 
pick it up with his “mouth stick” (e de- 
vice much like en ethlete’s mouth guard 
with e stick extending from it.) Mark is 
now ebie to pick up and plece the 
weight on one key, then depress the oth- 
er with his mouth stick. It’s e nuisance, 
but it works. 

The future use of computers end oth- 
er electronic equipment in helping the 
handicapped in communicetions, em- 
ployment, and independence is exciting. 
While I realize thet some obstacles to 
use by the handicapped of some prod- 
ucts mey be difficult to overcome, I wish 
the manufecturers would consider sub- 
mnitting some of their products to a pane! 
of handicapped people for suggestions. 
Changing a connection here and there 
may make a product easier for all to use. 


It's e metter of thoughtful plenning and 
design. 

But does anyone heve e solution to 
those godewfui thick, three-ring menu- 
els? They ere impossible to flip through 
with a mouthstick without teering the 


- Se MI 
” ove we e 


Thanks again, end pleese keep work- 
ing to meke personal computers berrier- 
free. 


Cn i a ey 


Ronald P. McKenzie 
Green Bey, Wisconsin 


Thanks for your letter. For another ideo 
for handicopped PC-users, see ‘‘Multi- 
Key Solution for Hondicopped” in this 
month's “User-To-User” column. 


Mail on Mail Order 

I wish to commend PC Mogozine! It's 
ebout time e publicetion of your profes- 
sional status gave recognition to the sig- 
nificant and beneficial role that mail or- 
der and discount firms play in the mi- 
crocomputer software market. 
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I would also like to thank Corey 
Sandler for his article “Down By The 
Old Mill Stream” (PC, Volume 2 Number 
2). As an IBM PC software mail order 
firm, we eppreciete his bringing out into 
the open the truths behind those mail or- 
der firms that are honoreble. 

We pride ourselves on providing our 
clients with the finest support in the in- 
dustry, reteil outlets included. With a 
staff of dedicated support personnel, 
eech equipped with a PC, we heve eval- 
uated and can support over 200 pro- 
grams. This experience surely cannot be 
metched by any retail outlet. 

Roger Schiller 

Technical Support Superviser 
Logicsoft 

Garden City, New York 


T heve been involved in the development 
and marketing of software for more than 
10 years without ever making e mail or- 
der purchase. I'm skeptical by nature 
and definitely prefer to see the product 
before buying. 

Recently, after reading “The Simplici- 
ty of QWERTY” by Tom McLaren (PC, 
Volume 1 Number 12), I decided to ex- 
periment. My wife is a budding novelist 
end needs e good word processor de- 
signed for regular people (she’s an au- 
thor, not e programmer). QWERTY 
sounded good in the articie, but it wes 
the $20 trial that caught my attention. 

This one seemed too good to be true, 
and I was willing to spend 20 bucks to 
see where the catch was. I called HFK 
Software, expecting to be told thet I 
would heve to pey the full price and 
then fight for e refund et e leter dete. To 
my surprise, I was told thet $20 was all 
It would cost to try a tuli-hunction 
QWERTY for a month. 

When I asked how long it would take 
to get a copy of QWERTY to try, I was 
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told that the program would be shipped 
the next day if ] gave e Master Charge 
number over the phone. Our trial copy 
must bave been shipped that day, be- 
cause it arrived almost instantly. 

The product is excellent and a joy to 
use, and as McLaren says in the article, 
“The manual is a model of appropriete 
documentation.” We've been using 
QWERTY for 2 weeks now end I've 
found the catch. We were “baited” into 
trying it for $20 and now that we're 
hooked, we'll bave to buy it! 

Dennis R. Gelotti 
Maynard, Massachusetts 


Redefinition Redefined 

Kenneth Wood's article, “Defining Func- 
tion Keys With PC-DOS 2.0“ (PC, Vol- 
ume 2 Number 1), was e big disappoint- 
ment. | want very much to change the 
meaning of a key and I can't understand 
the instructions in the DOS manual, but 
Wood's article was no help, particularly 
since the example program was written 
in C. 

I find the plus (+) key near the nu- 
meric pad to be just about useless. At the 
same time, when entering deta into a 
BASIC program, ! would like e comma ! 
can reach from the numeric keypad. The 
obvious solution is to change that plus 
key to e comma. An article that sbowed 
how to do that would be really helpful. 

Michael Trombetta 
Manhasset, New York 


Kenneth Wood replies: 
I sympathize with Michoel Trombetto’s 
difficulties in ottempting to redefine 
keys while in BASIC. After considerable 
experimentotion, | found thot BASIC by- 
passes the operoting system to get its in- 
put chorocters! Therefore, the translo- 
tion focility is unworkoble for BASIC in- 
terpreters. 

By the woy, both plus keys are repre- 
sented in the toble by the some ASCII 
character: Change one ond you change 


the other. Below is o copy of o BASIC 
program thot should hove chonged the 
plus to o commo ond o C program thot 
octuolly does it. The program discussed 
in the orticle wos not intended to rede- 
fine any key, just the function keys ond 
their shifted, control, and Alt volues. Ex- 
omples are in the DOS manuol ond ev- 
erything in the program I wrote wos 
bosed on informotion presented on poge 
13-10. 


#include "stdio.h" 
#define ESC "\033[43;44p" 


main{) 


printf(ESC); 
net program to change ee to sh 
10 S$ = CHR$(27)+"[43;44p" 
20 PRINT S$; 
30 END 


BASIC program that should perform the 
same function. 


Putting the Byte on the PC 

More and more menufecturers are pro- 
ducing bardware thet is allegedly IBM 
PC-compatible, but Zenith Data Systems 
seems to bave put some teeth into the 
competition. According to an announce- 
ment in a University of Micbigan re- 
search newsletter, Zenith’s IBM PC-com- 
patible Z-100 microcomputer has disk 
drives fitted with uppers and lowers to 
accommodete "double-dentistry”’ flop- 
pies. The possibility sounds intriguing, 
and I wonder how it works. 

Although this hardware allegedly will 
operate under PC-DOS, meybe there will 
be minor variations in DOS commands: 
EAT instead of DEL or ERASE? DISK- 
CHOMP in addition to our old friend 
DISKCOMP? Will there be e new BASIC 
commend called BLOAT in eddition to 
BLOAD? 

All this doesn't sound too bad, but it 
may cause quite a mess when working 
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on WordStor end other programs that 
sometimes give DISK FULL errors. 

Aside from lots of word processing, I 
use my PC for statistics. It's patched via 
modem to the University of Michigan's 
big Amdahl. This works well, but after 
ell the number crunching I heve to take 
the results of my stat enalyses and "'di- 
gest’ them to see what they mean. May- 
be the Z-100 will not only process num- 
bers but digest them as well. 

Altbough this new model may take a 
byte out of the IBM-PC compatible mar- 
ket, | think I'll keep my PC. 

Marshel Shlafer 
Ann Arbor, Michigan 


On Gremlins and Graphics 
Congratulations for what must be a 
record for responsiveness to a reader's 
request. in PC, Volume 1 Number 11, 
where you published my letter about 
keyboard troubles (‘Keyboard Katas- 
tropbes"’), your four cover stories deelt 
with diverse aspects of my problem. in 
the end, my “‘random" even numbers 
were cured by plugging the system unit 
into e different circuit. 

In spite of all my precautions to evoid 
electrostatic shocks end to remove most 
surges and spikes using e Lemon, my PC 
wes unable to handle a 10 volt bias on 
the nominal ground. Incidentally, | 
wrote to Boca Raton about this at the 
same time as I wrote to you and I got a 
telepbone call within a week. Not bad. 

I second Bob Davis's motion in “Let- 
ters To PC’ (under the beeding, ‘‘Design- 
er Graphics,“ PC, Volume 1 Number 12) 
to identify graphics system cheracteris- 
tics more specifically. Changing “eye- 
brows” may belp, but we need to know 
if devices or programs are compatible 
with the NAPLPS or GKS standards. 

For example, one of your advertisers, 
Conographic, seems to be inspired by the 
NAPLPS approach (a sort of super-ASCII 
for graphics), but never specifically men- 
tions this emerging standard in its litera- 
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ture. The whole question of how to 
transmit real (not ASCIl-character) 
graphics over phone lines is still up in 
the air, and most of the products re- 
viewed in Volume 1 Number 12 can’t be 
used with communications programs. 
RJ. Rahn 
Ste-Foy, Quebec 


See “Exporting Graphics With NAPLPS,” 
PC, Volume 2 Number 2—Ed. 


The DOS Dossier 

After reading David Rose's review of 
IBM’s new operating system, DOS 2.0 
("DOS Marches On,” PC, Volume 1 
Number 12), I had to ask myself who the 
drummer in this case should be. 

Anyone with experience on the Hon- 
eywell Level-6 minicomputer, using the 
GCOS6 operating system, could not help 
but notice the similarities between it and 
DOS 2.0. The concepts employed in DOS 
2.0 reflect and sometimes almost dupli- 
cate concepts used in GCOS6, which has 
been a highly successful product for 
Honeywell. 

The release of DOS 2.0 should there- 
fore prove highly successful for IBM, es- 
pecially since it is priced so modestly. 
With s little practice and planning, a 
user now has the capability of a more 
state-of-the-art data management func- 
tion, which hed been lacking in the past. 

When I finished reading Rose’s arti- 
cle, several unanswered questions still 
lurked in my mind: Is DOS 2.0 really 
IBM’s prototype for a more sophisticated 
operating system, perhaps conceived to 
replace the outdated operating systems 
used on IBM mainframe computers? 

Is it a marketing strategy to undercut 
the Honeywell PC base? Little is known 
regarding Honeywell’s PC other than 
that it is oriented to the business user 
only. 

Has Big Blue finally decided that, in 
the end-user demand for user-friendly 
systems, "if you can’t beat ‘em, join 


‘em,” and utilize the concepts of a prov- 
en product? 
Robert E. Pretti 
Saint Louis Park, Minnesots 


Far East Fair-Hopping 
In *PC-Communiqués,”’ PC, Volume 2 
Number 1, you mentioned electronics 
shows in Japan, Taiwan, and Hong Kong 
during October 1963. Can I get more de- 
tails on these conventions? 

Gordon M. Greenblatt 

Phoenix, Arizona 


For further informotion obout these and 
other Asian electronics shows, contoct 
the following sources: the Jopan Notion- 
ol Tourist Organization, (212) 757-5640, 
ond the Chino External Trode Develop- 
ment Council, (212) 532-7055.—Ed. 


Frustrated in Cleveland 
Great “book”’; I love it. But please iet 
readers know whether a tested program 
requires a color board. This is very frus- 
trating for those of us who only own the 
IBM monochrome board. 
Russell J. Logan 
Cleveland, Ohio 


We try, for every product we review, (or 
even mention), to include o summory 
box specifying requirements. If the soft- 
wore requires o color/graphics odopter, 
or o monochrome odopter, or o left- 
handed operator, we'll say so. Unstoted 
means it will run on any ordinarily 
equipped PC.—Ed. 


Founding a Users Group 
1 have been asked to start a computer 
club at or near a local community col- 
lege to benefit college students, individ- 
uals, instructors, and local businesses. I 
have never done this before, but I am ex- 
perienced and employed in the industry, 
and 1 would like to help. 

My first guess is that we can set up a 
group initislly as a nonprofit organiza- 
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tion and purchase an IBM PC shortly 
through membership and usage fees. Can 
you help us? I believe we can start small 
and grow with the proper guidance and 
assistance from existing clubs. 
Walton T. Brown 
Los Angeles, California 


You're on the right track. See “How To 
Start A User Group,” PC, Volume 1 
Number 10. Also check our PC User 
Group listing which runs in every issue 
for an existing group in your area, and 
osk the members for help. Good luck!— 
Ed. 


Comparison Shopping 
Why do you always compare word pro- 
cessing software with other software? 
Why not compare it with Wang or Lanier 
programs so we would know how they 
really compare to the word processors 
that have set the standards for the busi- 
ness office? 

Larry Grimenstein 

Cincinnati, Ohio 


Our purpose is to serve the needs of IBM 
PC owners and those with an interest in 
the field. If you are shopping for o word 
processor for your PC, the only things 
thot really motter ore the relotive merits 
of the ovoiloble software. However, 
when we hove an instance of o product 
with o moinframe, minicomputer, or mi- 
crocomputer equivalent, we do draw the 
comparison, os we did with MultiMate, 
o Wong-like word processor.—Ed. 


Return To Sender 

In “Avoiding The Worst” (PC, Volume 1 

Number 11), Winn Rosch states that dust 
covers for the IBM PC are available from 

a company in South Gate, California, Mi- 
crocomputer Accessories, Inc. 

I have mailed a company check for 
the stated cost of the disk cover and 
companion keyboard cover to the sd- 
dress printed in PC. My request for the 
merchandise wes returned stsmped ”Not 
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“Introducing Night Stalker’ 
for your Apple and IBM. No wonder 
some 2 wewaie are afraid of computers. 


Now there’s a computer game that'll leave everyone hanging from 
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Apple Il or IBM° Personal Computer. 
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Deliverahle as Addrassed.” I have at- 
tempted to call Microcomputer Accesso- 
ries, Inc. but there is no telaphona listing 
for it in South Gata. 

1 would still like to obtain tha dust 
covers. Moreover, I'm curious to know 
how a magazine of tha size and reputa- 
tion of PC could print tha address of a 
company that is either impossible to 
contact or nonexistent. 

Can you supply ma with any more in- 
formation concerning Microcomputer 
Accessories, Inc.? 

Julia Conn Watt 
Lawrenca, Kansas 


It's not our foult; Microcomputer Acces- 
sories, Inc. hos moved. The compony’s 
new oddress is 1545 Pontius Avenue, 
Los Angeles, CA 90025, (213) 477-4216. 
Tha keyboard cover is still $12, os the 
orticle stoted, hut the disk drive cover 
has gone up to $10. There's olso o $3 
shipping and hondling chorge.—Ed. 


I Can’t Believe What I Am 
Reading! 

I am shocked and amazed! If there is 
anything in tha world that computar ad- 
dicts, from T.V. typewriter amateurs to 
C-language programmers, agree on, it is 
tha prescription that economical and ac- 
curate use of language cannot be com- 
promised. 

Thus, it is with much consternation 
that I point out tha continued misusa of 
tha word doto. Data is tha plural of da- 
tum. Data are!!! Datum is! One can legiti- 
mately say, “The database is made- 
quate,” but one emphatically cannot say, 
“The data is not considared adequate.” 

This pervasive linguistic hug is all 
tha more surprising givan the influx, 
caused hy widaspread use of microcom- 
puters, of people who author more than 
just FORTRAN programs. Worse still is 
the duct thet any stientists wtul 
phrases such as “This data indicates 
that. ...” The proper use is, “These 
data indicate that....” 


This is not simply a debata between 
language purists. To use the plural of 
this noun without the correct form of tha 
verb to be is simply wrong. I do not ex- 
pect all comp-heads to know rules of 
grammar, but aditors can make no ax- 
cuses. Our husiness is based on accurate 
syntax and grammar. It is a shame we 
don't pay more attention to our English. 

Chip Clarka 
Stony Brook, New York 


Data ara. You're right. Sort of. Your let- 
ter is o solvo in the unending conflict 
over the mutability of English. We know, 
of course, thot the word data is the plu- 
ral of datum (just os media, phanomena, 
and stadia ore plurals of medium, pha- 
nomanon, ond stadium respectively). 
However, inosmuch os English locks 0 
central outhority, we toke refuge in the 
pronouncements of Webster, who, re- 
garding the word data, rather crypticolly 
notes, "pl but sing or pl in const.” We 
would like to preserve data os o plural. 
The tide is ogoinst us. Data is.—Ed. 


Non-Compatible 

I committed myself to a 3-yaar subscrip- 
tion to PC Mogozine because I believed 
that you were "The Independent Guide 
to IBM Personal Computers” as you 
ciaim. You must realize that most of 
your subscribers own IBM PCs and rec- 
ognize that machine as tha finast person- 
al computer ever built. 

I (and I assume we) do not want to 
hear about compatihles! You promised 
me a guida to tha IBM PC. Do me a favor 
and cut out the compatible articles. 

Thomas W. McGonegal, Sr. 
Undarhill, Vermont 


Very much part of the story of the PC is 
the sub-industry thot hos sprung up 
atound it. Some A the "torpatibbes” go 
IBM a step or two better; others under- 
sell the product. We define a compatible 
as a device that will run the same soft- 
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wore os on IBM, occept the sama hard- 
ware odd-ons, and (necessarily) offer the 
purchoser onother choice in the market- 
ploce. We think thot's all part of dur role 
os "The Independent Guide to IBM Par- 
sono! Computers.”"—Ed. 


Shifting Bands 

In Stephen Manes's article, “Toward 
More Colorful Printing” (PC, Volume 2 
Number 1), ha mantions that ha uses an 
IDS-132 Prism printar with tha color op- 
tion. This is the same printar that I use 
with my IBM PC, and [ also use an all- 
black ribbon most of tha tima. 

I would appreciate any halp you can 
giva ma as to how I can shift through all 
four bands of tha ribbon. My daalar was 
no halp. Most of my printing is done 
with SuperCalc. Can the shift be imput 
through the SuperCalc print option? Is 
thare soma setting I can adjust on the 
printer so that it dafaults to a specified 
band whenever it is used? 

Stanley Topper 
Long Beach, Naw York 


Stephan Manes replies: 

Getting o color Prism to shift through the 
four bands of o block ribbon isn't hard. 
First moke sure thot switch 7 of the left- 
hand bank of DIP switches is ON (to- 
word the front of the printer). Then turn 
the printer on, put it online, ond be sure 
it’s not out of poper. Finolly, enter BA- 
SIC and run the following program: 

10 LPRINT CHR$(27);"Q,5,$" 
Until the printer is turned off or you 
send it a contravening command, it will 
then outomotically shift rihbon bands ot 
the end of each page. For conveniance, 
sove the program os RIBBON.BAS and 
put it on o disk with BASIC. Then you 
con run it from DOS simply hy typing 

BASIC RIBBON. 

You can also force the printer to use 
any individual Gund. fost replace Ane & 
in the above program with a number 
from 1 to 4. 1 is the equivalent of the 
yellow band, 2 the magenta, 3 the blue, 
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PRINTERS: DISKS: 
STAR MICRONICS: | Kangaroo: With library case Verbatim: 
Gemini pices too low to pant ........ $c. and 10 year 1 5%" SS/DD (Box of 10) 0.0.0.0... $20.95 
GEMINI 10X 5%" SS/DD (Box of 10) .............. $19.50] 5% DS/DD (Box of 10)... $29.95 
The improved & updated 10........ SCALL | 51° DS/DD (Box of 10) ............ . $28.50 | Dysan: 
GEMINI 18X00 ee SCALL | 5%" SS/DD (Box of 6) 6.2... $14.50] 5%" SS/DD (Box of 10) ..... ..... .. $20.95 
CORONA: 5¥4° DS/DD (Box of 6)... 6... $2250| 5%" DS/DD (Box of 10)... $30.95 
Tels ae: Sb SCALL SE EERE =p erent op eal 
MONITORS 
Ippee eee $ 369.00 : 
Prowritor Wo... ss... .00 Color... tan. eee. $299.00 
F-10 Starwriter... $1150.00 Color... os... ee $499.00 
F-10 Printmaster ...... 310G Green . $179.00 
: 300A Amber... .. $179.00 
The New! LO 300G Green ..... 144.00 
1OCPS iis segs: $ 539.00 Taxan: Amber 12° $144.00 
OKIDATA: Graph 
Microline $2. ....... 3 499.00 | B,J. Monte Carlo” RGB HiRes . too low! 
Microline 93 ....... e000 | nord : Zenith: ZVM121 Green. $ 99.00 
CALL FOR PACEMARK Prices! VetiE TANDON Disk Drives MODEMS: 
HARD DISK Memory’Seria!/Paraliel’Clock Sad mail $229.00 : . 
and joysick ports SCALL } Tendon or Shugart Micromodem It 
DRIVES: Quatro”: Same features es the or Equivelent Thin Line: with termine! program... $CALL 
ox f GT“, butwnthout joystick ports without terminal program . $CALL 
(IBM, Apple) 
ae ee are aia COLUMBIA DATA PRODUCTS Fs eo re oe 
15MB |... sss... $2839.00 MPC Personal Computer Novetion, 
3 Features : J-Calirecs jase ct ses . $119.00 
(IBM, Apple, TRS-80) ° IBM (gh pyre Tees Ram > leCat i eh cent 
ite Tiearsion Gn Page pita NEW US. Rebetes rage Wen oer: 
15MB * Floppy and Winchester Password .... . SCALL 
20MB ... ......... SCALL for lowest prices ail Canenece és ee 
DISK DRIVES: ter your ple Computer SQOLUMBIAIS OTHER COMPUTERS 
ena >i 
"Win Cone aes eatt ear Franklin ACE 1000'1200 Commodore 64K Panasonic JA200 


Elite lt Call for IBM PC and Apple lle Prices 


PRODUCTS FOR YOUR IBM-PC’: PRODUCTS FOR YOUR APPLE°: 







MBI FTW 
& ba =e ae an = 
T&G Products: Quadram Corporation: Home Accountant . $ 53.00 
eee c $39.00] Quad Board: 64K ........ SCALL ig 
Trakball 00.0.2... 6. $49.00] Microfazer.............. SCALL Screenwriter Il ........ $ 85.00 
Kraft Products: Maynard Silicon Vailey Systems. 
ee $55.00] Floppy Oisk Controiter: inal Analysis == ...... $134.00 
Game Paddies ......... 00 Paral vi... ee es $299.00 Word Handler . .. $125.00 
SOM se rckurcneae $239.00 g 
Continental: -$ 79.00] Visdex ........... $180.00 
ome Accountant Pus .. SCALL | CP/M ZB0 Cand. $258.00] Visifies ..... ... $180.00 
\: Generic: Viswale ....... $180.00 


SCALL 


For a Great Time, Call: 1-800-533-8987 
P.O. Box 22573 « Minneapolis, MN 55422 + 1-612-535-4544 


eee eC ONITONS Payment: Personal checks ere accepted although cashier's checks and money orders will be shipped first. VISA and Mastercard 

to total. Shipping: We calculste exact freight tor mail-in orders add 3% UPS GRO, 4% UPS BLUE - Monitors minimum $8.00. Delivery: 

Sariosa Waeke'on ateraco Price List: Features ell of our up-to-date pricing General: We replace or repair faulty goods at our discretion—refunds only at 
discretion—no retums on software. 
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NONE OF 
YOUR 








BUSINESS 


(We're out to change that] 


Ail or none. At AMI the difference 
betwean getting all or nona of your 
business is a quality product and a 
company that can back it. 

AMI has surpassed both 
requirements, with a difference that 
makes us stand out among the 
competition. Introducing AMI’s Soft- 
Touch Software. The first business 
softwara custom designed for the 
IBM PC-XT. Think of it. The best from 
IBM linked to the latest, most 
comprehensive accounting package 
available on the market today. From 
AMI. 

AMI is a highly respected and 
experienced leader in the design and 
implementation of business systems. 
Our systems are widely recognized 
for flexibility, ease of installation and 
dependability. 

Add these up and you'll sae why 
doing business with AMI will lead to 
your business growth. 

A difference that makas good 
business sense. From AMI. 

Some of our exciting packages 
now being offered: 


Gensrs! Business Applications 
Payroll 

General Ledger 

Accounts Payable 

Accounts Receivable 
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dob Cost 

Client Write-up 

Time Accounting 

Inventory 

Invoicing 

Estimating 

Notes Receivable 

Vertics! Msrket Applicstions 
Ad Agencies 

CPA Firms 

Law Firms 

Construction 

Restaurants 

Light Manufacturing 

Hotel Back Office 

Professional Office Management 


For more information contact: 
Automation Management, Inc. 
5718 Westheimer, Suite 410 
Houston, Tx 77057 

or call: 1-800-231-0634 

in Texas call: (713) 781-5941 


© BM is a registered trademark of International Business Machines 


Exactly one Hercules 


Graphics Card? 


What a lot of people have 
learned the hard way is 
that you can’t run 1-2-3's 
graphics on the IBM PC 
monochrome display. That 
is, until now. 

Now, with the Hercules 
Graphics Card, you can run 
1-2-3's graphics on the 
monochrome display. (Of 
course, 1-2-3's spreadsheet 
and information manage- 
ment functions work too.) 

But naturally the Her- 
cules Graphics Card does a 
lot more than just make a 
great program like 1-2-3 
better. It gives you high 


(RERCaLER] 


resolution bit mapped 
graphics on the mono- 
chrome display—something 
the IBM monochrome card 
simply can’t do. 

The Hercules Graphics 
Card replaces IBM's mono- 
chrome card giving you text 
compatibility or two pages 
of graphics, eacb with a 
resolution of 720h x 348v. 
You'll get the monochrome’s 
high quality character set, 
software compatibility with 
programs like VisiCalc® 
WordStar® and dBase II™ 
and a printer interface for 
any parallel port printer. 


Graphics software requiring the IBM 
Color Graphics Adapter 1s not compatible 
wath the Hercules Graphics Card Her- 
cules compatible software from other 
vendors includes programs for business 
graphics, CAD, and word processing with 





Getting 1:2:3 to do 
graphics on an 
IBM Monochrome 


takes a lot.. 


Included with each Her- 
cules Graphics Card is 
software that enables you 
to use the PC’s BASIC 
graphics commands. Or you 
can program in other lan- 
guages and use Graph X,™ 
our set of assembly lan- 


guage graphics subroutines. 


(Graph X is available now 
for only $50 and includes a 
graphics screen dump.) 
The Hercules Graphics 
Card. Only $499. A small 
price to pay for graphics on 
the monochrome display. 
Call or write for the name 
of the dealer nearest you. 


ecrentific characters. Call or wnte for 
more 


Hercules Graphics Card and Graph X are 
trademarks of Hercules Computer Tech- 
nology 1-2-3 in a trademark of Lotus 


Hercules Computer 
Technology 

2550 9th St., Suite 210 
Berkeley, CA 94710 
(415) 540-6000 


©1983 Hercules Computer Technology 





Ww a trademark of Ashton-Tate 
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NEW ORLEANS. 
La Superdome 


Feb 21-23, 1964 
Booth 1151 


BOSTON 
Beysie Expo Ctr 


Oct 4-6, 1983 
Booth A441 





TIEXUIRA $95 


Textra leaves behind the costly and complicated word processors of yesterday. 


Leading in performance. 

Most of today’s word processors were 
converted to work on the IBM PC from 
their designs for yesterday’ machines. If 
this seems like a step backwards, it is. 

Textra was designed to take advantage 
of the and power in your IBM PC 
and the result is clear—a word processor 
that helps you work faster with less effort. 


Leading in learning. 

Learning to use Textra is easy too! 

Our highly acclaimed tutorial is actually 
a film on disk, rolling by on your screen. 
You can pause, change speeds, even fast 
forward or rewind, (and for the first time, 
have fun while learning to use a software 


program) 


Leading in price. 

Let's face It. The days of the $495 word 
processor are numbered. There is simply 
No reason to pay that much now that 
‘Textra is here. 


Take a closer look. 

See for yourself how easy Textra makes 
word processing. Ask your dealer fora 
demonstration today, or order directly 
from us. Send $95 with the confidence of 
a money back guarantee, or $3 for a full 
Test Disk. (Visa/MC, COD accepted ) 


‘extra also works with the PC XT and leading 

compatibles. 

‘Textra requires PC DOS (any version), 128 K, and a 
or color monitor 

Textra and the At Software loge are trademarks of Ann Arbor 





Arbor Software, 40 
PO Box 7345. A arbor, Mi MI as 
Phone: 313-769-9088 


xtra Jr. 39.95 


An outstanding text editor. 
An outstanding price. 


Ideal for: 


Software 
© 1983. Ann Arbor Software, All rghes reserved. 


progam editing ¢ simple word processing 
* works with Visi- 
cale™ ary saat Lotus 1-2-3™ 


PS. You can upgrade to Textra at any- 
time for the difference in price. 





TM @ Manufacturers trademark 
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Letters To PC 


and 4 (the defoult) the block. 

I'm not fomilior enough with Super- 
Caic to know whether this con be done 
directly from thot program. If it, like 
WordStar, hos room for o "printer ini- 
tiolization string,” you could potch 
hexodecimol volues into thot section. 
The values you'd need for ribbon shift- 
ing would be 1B 51 2C 35 2C 24—equiv- 
olent to the program listing obove. 

And your dealer should hove known 
every word of this. Write o BASIC pro- 
gram thot will ploy on endless loap of 
Bozo the Clown’s theme song ond choin 
him to o mochine thot runs it. 


A Colorful HALO 

In his article "Three Alternative Graph- 
ics Boards,” (PC, Volume 2 Number 2), 
Bill Mechrone discussed Orchid Tech- 
nology’s MGA Board and its grephics 
software, HALO. 

As tha author of HALO, Media Cyber- 
netics appreciates the favorable review 
PC gave our product. However, we 
would like to correct an error regarding 
HALO’s capabilities. Machrone wrota, 
“HALO provides a number of sophisti- 
cated ways to fill or flood shepes and it 
will probably be able to support full col- 
or operations somaday, though it is cur- 
rently eveileble only in monochrome.” 

HALO was originelly designed for 
and is currently eveilabla on high-reso- 
lution color graphics boards. Scion’s 
PC640 and the Amdek MAI Board both 
provide HALO as their graphics soft- 
ware. In addition, Lifaboat Associatas 
distributas a version of HALO thet sup- 
ports the IBM PC standard Color Graph- 
ics Adapter. 

HALO, which was first shown at the 
Fall 1982 COMDEX, does indeed sup- 
port color. In fact, HALO extands tha 
color capebilitias of graphics boards it 
supports. Advanced dithering and hatch 
fill functions provide 10 shedes of color 
on tha IBM adaptar, 125 shades on the 
Scion PC640, and 125 in Amdek’s 


320x400 mode (10 in 640 x 400). 
William E. Strum 
President, Media Cybernetics, inc. 
Takoma Park, Maryiand 


Bill Machrone replies: 

Thonk you for clorifying HALO’s color 
copobilities. My first exposure to HALO 
wos in conjunction with the Orchid 
board. Subsequently, I hove hod o 
chonce to use it with the Scion board os 
well ond hove gotten o full oppreciotion 
of its color capobilities. We hove not yet 
tested the version thot works with the 
IBM color/graphic odopter, but hope to 
do so in the near future. 


Gonna Be Some Changes Made 

A letter by one of your readers addressad 
tha issua of consumer advocecy groups 
for computer users (End-Users, Unite!,” 
PC, Volume 2 Number 1). The Better 
Computer Corporation (BCC) has been 
founded recently to provide consumer 
services to PC owners. BCC is a nonprof- 
it organization, created to assist consum- 
ers and companies alike. 

We at BCC would like to see a change 
in attituda among those giants who nev- 
er would heve mede it if we, the con- 
sumers, hed not invested in thair prod- 
ucts and services. Our purpose will be to 
address the needs of dissatisfied buyers 
by compiling information based on let- 
ters of complaint. We will mail to any 
party who requasts it a summary of the 
complaints thet have been issued egainst 
a particuiar firm. All the conditions and 
relevent information will be provided in 
a basic kit evailabla to anyona who asks 
for it. Please send a self-addressed 
stamped envaiopa; wa are in the process 
of receiving epprovel from tha Postal 
Sarvica to mail free iiterature and infor- 
mation in tha future. 

We ask ell PC readers to voice their 
compleints to us. We will do everything 
possible to help them by making these 
complaints public through privata mail- 
ings, by publishing a Top 10” chart for 
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the worst service on a monthly basis, 
and, most important, by informing tha 
firms in question of their performance. 

Wa ara starting to build a databasa of 
information on companies and products 
thet have hed problems with consumers 
in the past. Ona company’s fila is nearly 
as big as PC Mogozine itself! We request 
that ali iettars submittad to us be submit- 
ted to the company that caused the com- 
plaint as well. 

Our eddress Is: Better Computer Cor- 
poration, 10301 Holly Hill Plece, Poto- 
mac, MD 20854. 

Farid N. Ghadry 
Potomec, Maryland 


Educational Software 
In responsa to Margene Todd's lettar 
("Software for Studants,” PC, Volume 2 
Number 1), we currently have six educa- 
tional programs for the IBM PC. EDU- 
BASIC | and II teach how to program in 
BASIC. EDUMUSIC i and I] teech about 
music, and the KEYBOARD PIANO con- 
verts an IBM PC into a piano keyboard. 
EDUCHESS teechas chess. For more in- 
formation give us a call at (707) 763- 
9700 or write to EuroPro, inc., 129 Sara- 
toga, Petaluma, CA 94952. 
Micheel Degiva 
President, EuroPro, Inc. 
Petalume, California 


Over There 

In Kathleen Burton’s article “Over 
There: IBM In Japan” (PC, Volume 2 
Number 2), she discusses e femous Jepe- 
nese actor. The correct spelling of his 
nama is Kiyoshi Atsumi (not Kioshi), 
and tha nama of the film series is “Otoko 
wa Tsurai Yo.” A bettar transletion is “A 
Man’s Life is Hard." I beiong to a Hawaii 
IBM PC User Society, and I celled some 
of our mambers in Japan to double check 
this. i suspect Burton haard actor Atsu- 
mi-san’s name pronouncad, rather than 
having read tha characters. But her de- 
scription of Atsumi-san and of the films 








bright. 


The IBM PC. It’s one of the smartest invest- 


ments you've ever made. Chances are, it’s changed 
the way you perform hundreds of tasks in your 
business. And now you're ready to explore more 
ways to expand its functions. 

That's bright thinking. The kind that makes 
you and your company look good. Now here’s 
an idea that will make you look brilliant. Literally. 

Introducing The SCION PC640 
Professional Color™ Display System. 


With 4096 brilliant colors to choose from 


and the sharpest professional resolution at 640 
x 480, SCION has raised the science of business 
graphics to a fine art. 

For graphing, plotting, charting, drawing 
an infinite variety of images, or even creating 
images for color slides, our PC640 is indispen- 
sable. For graphics that fully communicate your 
ideas, it’s uns 

Quite simply, the PC640 is far superior to 

any other IBM PC color add-on for both cost- 
olf cetined and performance. And while our 
board is easily installed, our software 





Brilliant. 


is even easier to follow. Our standard HALO* 
package allows programmers to create limitless 
displays. And with our Cheetah* Fast Track 
package, even non-programmers can create 
complex graphics in minutes. 

Best of all, with its multitude of capabilities, 
the PC640 will substantially reduce what you 
spend for graphics preparation. In many cases, 
it will more than pay for itself in a single busi- 
ness presentation. 

© us, that makes getting the PC640 better 
than brilliant. That makes it just plain smart. 


For more § 
information 
about all the 
ways a PC640 | 
makes sense 
for your busi- superior resolution at 640 = 480, and the simutta- 
ness, please neous use of 16 out of 4096 colors. 
contact Harry Freer at (703) 476-6100 or TWX: 
710-833-0684. Or write: scion Corporation, 12310 
Pinecrest Road, Reston, Virginia 22091. 


CICIN 





The PC640 Professional Coys board delivers 


*HALO is a trademark of Media Cybernetics, Inc./**Cheetah is a registered trademark of CENTEC Corporation. 
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How to get top-quality 
printing for your IBM PC. 


Without paying 
top dollar. 








“4 > 
sS / aul = Dal 
« Mo’ 
\ To get the most out of your 


IBM PC, you need a profes- 
sional letter-quality printer. Not 
just somebody's converted type- 
writer. Why compromise your com- 
puter investment with a makeshift 
add-on? Especially when Qume'’s 
SPRINT 11 PLUS»—one of the world’s best, 
most reliable printers—is so affordable. It 
/ plugs right into your PC, turns out letter- 
perfect print at 40 characters per second, and 
works beautifully with your IBM PC business 
software. Including sophisticated word processing 
\ packages. So don't be fooled by low-price, 
low-performance printers. And don't spend 
—_*\ more than you need to. Choose the 
dependable, premium-quality 
SPRINT 11 PLUS from Qume. It's 
the best printer you can buy for your IBM- 
PC. And the best buy in printers. 
For full details on the SPRINT 11 PLUS, contact 
one of the convenient Qume distributors listed. Qume Cor- 
poration, 2350 Qume Drive, San Jose, California 95131. 


Qume. 
A Subsidiary of ITT 







Hang your hat on the 
SPRINT 11 PLUS... 


Call the distributor nearest you to get the 
best quality printer for your IBM PC. 


U.S. PRINTER DISTRIBUTORS 
American Calculator & Computer 
(205) 933-2344—AL 
Anacomp (206) 881-1113—CA, UT. WA 
Anthem Systems (415) 342-9182—CA 
Bohlig & Associates (612) 922-7011—-MN 
Butler Associates (617) 964-5270—CT, MA 
Byte industries (800) 972-5948 (CA Only) 
(800) 227-2070 (Outside CA) 
David Jamison Carlyle (800) 421-3522 (CA Only) 
(800) 352-3522 (Outside CA) CO, HI, 
IL, NJ, TX 
Computers & Peripherals int. 
(315) 476-6664—NY 
Datamite (406) 727-4422—MT 
The Datastore (609) 779-0200—NJ 
Data Systems Marketing (619) 560-9222—AZ, 
CA.CO, MT, NM, PA, TX, UT, WA 
Data Technology Industries (415)638-1206—CA 
Equipment Resources (404) 955-0313-—GA 
Gentry Associates 
(305) 859-7450—FL, GA, LA, NC, SC. TN 
Horizon Technology (214) 680-9600—TX 
inland Assoclates (913) 764-7977 —KS 
interACT Computer Systems 
(704) 254-1949—FL, GA,.NC 
Kierulft Electronics 
(800) 338-8811—AZ, CA. CO, CT, FL, GA, MA, 
MD,MN, MO, NC,NJ,OH, OK, TX, UT. WA, WI 
MicroAmerica Distributing 
(800) 431-7660 (MA Only) (800) 343-4411 
(Outside MA) CA, MA, TX 
Midwest Microcomputers (419) 762-1115—OH 
National Computer Syndicate 
(312) 459-6400—IL, MN 
Pacific Mountain States (213) 989-6113—CA 
PCA Microsystems, Inc. (512) 654-4711—TX 
PCS, Ine. (214) 931-1276—-TX 
Pioneer Electronics (216) 587-3600—AL. CT, 
FL, GA, IL.IN, MA, MD, Mi, MN.NC,NJ.NY, 
OH, PA, TX 
B.C. Data (408) 846-3800—CA 
Re:Action Office & Computer Svcs. 
(916) 972-9729—CA 
Rudor Communications (212) 245-5509—NYC. 
Schweber (800) 645-3040 
AL, CA.CT. FL, GA, IA. IL, MA, MD, MI, MN, 
NJ, NY, OH, OK, PA, TX. WI 
Spectrum (800) 527-0790—TX 
Tek-Aids industries (312) 670-7400—IL, PA, TX 
Terminal Rentals (714) 832-2414—CA 
Terminats Uniimited 
(800) 336-0423 (24 Locations) 
Tricom (516) 881-1222 —NY 
Unico (512) 451-0251—TX 
Victor Electronics (617) 481-4010—CT, MA 
Western New York Computer 
(716) 381-4120—NY 
CANADIAN PRINTER DISTRIBUTORS 
Abacus Data Services (416) 677-9555 —Ontarto 
DataTech Systems 
(604) 479-7117 Alberta, BC, Ontario 
Data Terminat Mart (416) 677-0184 
Alberta, BC, Nova Scotia, Ontario, Ouebec 


Future Electronics (514) 697-7710 
Alberta, BC, Ontario, Quebec 


Micro Distributing (604) 464-5634—BC 
Printerm Data (416) 977-1711—Ontario 


Qiume. 
A Subsidiary of iTT 





Letters To PC 


is excellent. 

Tha photo eccompanying her article 
is typical of how Atsumi-san oftan looks 
in the Walter Mitty-like dream se- 
quancas thet open up eech movia. Thare 
ara now 31 movias in tha series. The 
protagonist’s name is Tora-san (a nick- 
nama meaning tigar; his actual name is 
Kuruman Torejiro-san). Tha films are ex- 
cellent travalogues of Japan, as Tora-san 
is an itinerant salesman, usually drifting 
from one festival to another, selling 
whetever cheap goods he can pick up 
wholesale. His sales patter is something 
to behold! 

His homatown is Shibamata in To- 
kyo, e few hlocks from the Ara river 
(Arekawa in Jepanese). Our Society's 
Cinema SIG mada a pilgrimage to Shihe- 
meta during our semi-annual meeting, 


Corrections 


held in Tokyo last summer. It seems to 
us that its only e mattar of time before a 
PC shows up in a Tora-san apisoda. 
Arthur W. Becker 
IBM PC User Society 
Paarl City, Hawaii 


How to Write to PC 
Plaase send all submissions for “Letters 
To PC,” “Usar-To-User,” “PC Tutor,” or 
“PC-Communiqués” to PC Mogozine, 
One Park Avenue, New York, NY 10016. 
New Product ennouncements should be 
sent to “New On The Market” at the 
same eddress. Pleese indicate tha correct 
department on the outsida of tha anve- 
lope. 

All meteriel suhmitted is subject to 
editing. 


Jered Teylor, author of “The Bottom Line Strategist” (PC, Voiume 2 Number 3}, has 
brought the following correction to our attention: { 


According to Teylor, he incorrectiy criticized the program for failing to reinvest 
positiva cash flows or to remunerata capital. Though neither of these operations is 
specificelly includad in tha reports thet Ashton-Tete’s Bottom Line Strategist (BLS} 
generetes, both are implied hy the net present value method thet BLS uses to eveluate 
projects. ; 

In effect, all capital, both deht and equity, is remunereted at the cost-of-capitel rate, 
and positive cash flows are reinvested et the same rate. This is a perfectly propar finan- 
ciel forecasting technique and Teylor was incorrect to suggest that neither operation was 
taking place. 


The program, Family Reunion, by Personal Software Co. of Salt Lake City, can keep 

date on hundreds of generations, not just six (“Naw On The Merket,” PC, Voluma 2, 

Number 2). 

In “The Empire State Strikes Beck,” PC, Volume 2 Number 2, the photo eppearing 

on page 509, shouid have been creditad to the New York State Depertment of Com- 

merce. 

In “Remote Possibilitias: Tha Latest Line On The Haavy-Beud Bout" by Stephan 

Manes (PC, Voluma 2 Numhar 2}, there wes an error in Figure 2, item 5, on page 

364. 

Line 5260 should raad: 

Se6é2 GOSUB eS@d:IF G$=CHR$(27) THEN GOSUB 2655:GOSUB 
@655:ABORT=-1 ELSE IF G%<{)"" THEN DT$(1I)=Q$:1F 
DT$(I)=" “ THEN DT$(I)="" 
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At two o’ciock in the morning, when most of 
the country’s asleep, and the phone rates have 
gone down, my computer is talking to our 
offices all over the country ... all by itself. 


With Transporter, my computer con send ond receive files — onything from documents to BASIC programs to 
VisiCoic reports — lote ot night, after I've gone home for the day, ond after long distonce rates have gone down... 
That saves me time ond money. 

It does oll that without onyone here to help it. | just moke up o list of thingsforittodo,ond fT Wa@i aU a 
go home. Transporter does oll the rest. It “wokes up” ot the opprapriote time, diols up other 
CROSSTALK or TRANSPORTER systems, and transfers the files | wont. It con even diol up o 
remote printer, ond print files for me. And it does it oll with compiete occuracy. When | come in 
the next morning, Transporter gives me o report of what it did, ond ot what time It did it. 

like it because it frees up my time during the day. The boss likes it becouse it saves on our 





phone bill. (The cleaning lodles ore still trying to figure It out.) ining ia. 
Transporter — on exciting new ideo in microcomputer cCommunicotions from Microstuf, the 1845 The Exchange 
creators of CROSSTALK. Ask your local deaier obout it. Sulte 205 


The Communications Software People  (4g4) 952.0267 
For the IBM personal computer. Requires 96K RAM, twa disk drives, PC-DOS, Hayes Microcomputer Products Stack Smartmodem or Smart- 
modem 1200, IGM Asynchronous communications interface. or equivalent R5232 interface. Communicates with any system sunning 
CROSSTALK, TRANSPORTER, or other compatibie programs. 
Tronsporter. Crosstalk and Microstuf are Trademarks of Microstuf Inc VisiCalc is 0 Trademark of Visicorp Stock Smortmodem ond Smarmodem 4200 are Trademarts of Hayes Microcomputer 
Ine. 








CRANSPORtE 
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A Little Bug Can Do A Lot Of Damage. 





It looks so little, but it eats so much 
—just like the contamination on your 
computer's disk drive head. It may 
not seen like inch, but all it takes 
is a micro-sized particle of dirt to 
wipe outa lot of data, and once its 
gone, it’s gone forever. 


Thats why you need PerfectData. 
The PerfectData Disk Drive Head 
Cleaning Kit eliminates problem- 
causing dirt so you can keep your 
computer atid your data the way you 
want it—perfect. 

The PerfectData Disk Drive Head 
Cleanmg Kit cleaus single or dual- 
sided drives simply and effectively. 


PerfectData 


COMPUTER CARE PROOUCTS 


PerfeaData is the new name of Inuovative Computer Products—the leader in computer care since 1976. 
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PerfectData’s patented wet/d 
niethod is the cleaning metho 
reconunended by most leading 
computer and disk drive 
manufacturers. 


The Disk Drive Head Cleaning 
Kit is just part of a whole family of 
PerfectData Computer Care 
Products—all designed to keep your 
coinputer and your data in pee 
shape. So don't let a bug eat holes in 
your rose (or data). Visit your 
Computer Dealer ieday for 
PerfectData products. PerfectData 
Corporation, 9174 Deering Avenue, 
Chatsworth, CA 91311. 





Keep It Perfect. 


to make points 
when youre a pro. 






YOUR IBM 
PERSONAL COMPUTER 
IS ABOUT 10 BECOME MORE 











POWERFUL THAN YOU EVER 
DREAMED POSSIBLE. 






AST fe Boston's Ba cre Center. 
Suite eee South Boston. 
= 


s. The event was once scheduled for Saturday- =D October 8-10.) 


TUES 


(Note these are the new Show days. 


PC '83 is the largest gathering of PC-compatible products 
ever held on the East Coast. You'll find under one roof more 
than 500 exhibits of software for business, professional, 
home, personal and education applications; plug-in cards for 
memory expansion, telecommunications, speech and many 
other functions; hundreds of peripherals, including printers, 
networking systems and innovative new storage devices; plus 





dozens of publications, books and invaluable support services. 


So if you do anything with the IBM Personal Computer or if 
you're considering buying one, be sure to put PC '83 in your 
calendar right away. Your PC will certainly appreciate it. 





ADMISSION PRICES 
One-day Exhibits ticket $10. 
Three-Day Exhibits Ticket $25. 


ADDITIONAL INFORMATION 

To receive more information about attending or exhibiting at 
PC '83 call or write Northeast Expositions, Inc., 822 Boylston 
Street, Chestnut Hill, Mass. 02167. Tel: 800-841-7000 or 
617-739-2000 (within Massachusetts). 


{OM Is n registered fradamark of international Business Machines Corp. 


Produced by Northeast Expesitions, Inc., nationwide producers of tha National Computer Shows, appletest, CP/M ‘83, and Soficon. 


at $25 each, which admits the COMPANY =. = ee 


PC ‘83/BOSTON TICKET ORDER FORM 
© Enclosed is my payment for__ NAME. 

Three-Day Exhibits ticket(s) 2antity 

attendee to the Show on Tuesday. 

Wednesday and Thursday. 


= Oneiay Day exis Yickens} aay quantity CITY. 
TELEPHONE ( ) 


NS ee ee ee ere 


STATE______21P. 
EXT. 


Mail to Nationa! Computer Shows/PC ‘83, 822 Boylston Street. Chestnut Hill, Mass. 02167. Checks only No charge cards. 
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dvi UT IS. 


e yO 
Let Prokey do the 






e 
Ala ec age Sere Sar 
" gate typist insi reds of keystrokes 
ProKey saves you time computer. You tell it per hour and reduces 
every time you use “When I type this, you keyboard input errors. 
type that.” This is a 
your computer. single keystroke; that a 
7 can be anything from an 
It gives you a quick and easy one character to a j 
way to eliminate repetitive complex sequence of 
typing, automate routine tasks, commands. 
and smooth out rough spots in prakegteenians 


your progams. With the touch of Starter Sets™ for -—~ 


a single key you can issue a WordStar, Visicalc, 
whole series of commands to a pe: = ata 
Caerenitite on the Kattive on coment se 
0} im , a single keystroke. 
human aspect of your work, 
while ProKey deals with Sa ore ie leam : 
j use. An online ous ‘y 
te eal a clean and poner irae e 
. manual wi e@ you 
simple productivity gain. And defining your own : 
more time for the things you'd prokeys” in minutes. 
rather be doing. oe 
The more you use your computer definitions in files you 
the more you need ProKey. eb Have 
Start saving time now for only vocabulary for each 
$75.00. See your local dealer or of your programs. 
order directly from RoseSoft, 
(206) 524-2350. Please add $2.00 
for shipping ($3.00 by air).* 


(®) RoseSoft’ 


4710 University Way N.E., Suite 601 
Seattle, WA 98105 (206) 524-2350 


ProKey is produced by RoseSoft—a company known 
for its professoinal, technical expertise; its excellent 
customer support; and its fast and efficient service. 


*Check, money order. COD, Visa, or Mastercard accepted. 
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Anewera 


dawns 
on the 


datascape: 


Envision the datascape™ of 


tha future: 
¢ Natworked PC's 


¢ Database Herdware 
¢ High Speed Winchester 


control 


In one bold stroke, Cogent™ 
hes solved the problem of 
simultaneous distributed 
data access in networked PC 
anvironmants with the 


Database Machina.” 


As a Winchester Controller, 
the Databasa Machine” is 
optimizad for high speed 
intelligant control and trans- 


perent eccess. 





As a data base co-processor, 
the Database Machine™ imple- 
ments hardware versions of 
existing database software in 
high speed multi-user anviron- 
mants. 


In a networked anvironment, 
tha Databasa Machina™ man- 
eges multi-user access to tha 
distributad databasa. 





The Database Machine™ 
¢ IBM-PC? plug compatible 
¢ 8 Mhz 80186 co-processor 
¢ LSI Winchester controller 
¢ Imbedded database silicon 
softwara 
¢ 64 K high speed 
triple ported buffer 
° 128 K multi-task RAM 


18M-PC ts a registered trademart of IBM 


cogent 


PO. @ox $26, Fnday Harbor, 
Wa 96250. (208) 378-2929. 
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Your IBM°® 
was a personal 


computer until 


MultiMate" 
came along. 


Now, it 
becomes a 
Dedicated 


Word 
Processor. 


SE 


SoftWord Systems, Inc. 

52 Oakland Avenue, North 
East Hartford, CT 06108 

(203) 263-0131 or (800) 243-4646 
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PAULTIRAATE 


MultiMate comes with toll-free support 
to registered end users. It comes with 180 
days of enhancements free of charge. 
(Psst... pass the SoftWord... 

there’s a speller coming.) And, 

in the event that MultiMate 

doesn’t suit your needs, we 

offer a 30-day money back 

guarantee. Call us today 

for information on dealers 

in your area. 


© User friendly. 

® Merge capability. 

®@ Minimal training time. 

@ Same fast, full screen response 
as larger systems. 


e Documents organized by page. 


@ Help screens readily available during 
document creation and modification. 


@ Automatic underlining on the screen. 

© Complete, easy-to-use documentation. 

© Completely, key (not command) driven. 

@ Automatic onscreen page reorganization. | 












Bonjour, PC! 

In France—hirthplace of the 
kilo—a byte's called an “octet.” 
Gendarmes recently raided a 
computer club to stop its illicit 
copving activities in fssy-les- 
Moulineaux. And you can buy a 
personal ordinoteur named 
Leanord, Logabax, or Yrel. But 
what about the IBM PC, which 
has been available in France 
since the beginning of 19837 

Despite the title of the 
megazine for its French users— 
V'Ordinoteur Personnel—it's 
called a PC, not an OP. The 
French machine's nemeplate still 
says “IBM Personal Computer.” 
But. according to the magazine's 
teport, French users get a 6- 
month warranty instead of our 
peltry 90-day coverage. 

They elso get e Gallicized 
clavier—keyboard to you—that 
employs the French-standard 
leyout known as AZERTY (these 
letters appear where we expect to 
find QWERTY). The keyboard 
also puts most accented vowels 
in the top row; to get numerals 
you have to use the shift key. 
Still, keys with such labels as 
Home, End, and Caps Lock 
should cause eyebrows to arch at 
the Académie Frangaise—these 
words are hardly French. 

Neither are the shift keys. 
l'Ordinoteur Personnel's reviewer 
compleined that they're 
“bizarrely located end will 
disorient those used to traditional 








A compendium of facts, news, opinions, gossip, inside 
speculation, and forecasts about IBM Personal Computers. 


co 





IBM Calls It Quits 


We were shocked to read the news thet the computing colossus decided to cease production of all 
products. Why this startling move? The corporation was bored. “My products simply sold too well. 
All we had to do was put my name on It and people signed up. There was no marketing challenge.” 

Our fears over continuing to find a livelihood at PC were allayed when we noticed that this news 
item appeared as the lead story in Confuserworld: The Newsweakly for the Confused Community. 
This 36-page parody tabloid is the best of the lot of computer humor items that have eppeared 
recently. To find out more ebout Kitchen-Net (the local applience network) or Leon Spinks’ secret 
life in data processing ("No More Head Crashes"), send $3 per copy to Confusion Inc., P.O. Box 


5177, Palo Alto, CA 94303. 












keyboards.” Apparently IBM's 
oft-repeated claim that the PC 
keyboard's unusual arrangement 
is e “European standard” just 
iso't the case. 

Some other remerks in the 
magazine will sound familiar to 
those American users who 
remember the PC's eerly days. 
While IBM itself only offers two 
programs—Kosywriter and 
Multiplan—"Every week 
someone announces a new 
program ‘available for the IBM 
PC," but it's impossible to see it 
run, let elone try it out. ... While 
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we're weiting, the Personal 
Computer is an empty box.” 
Shades of early-1982! 
l'Ordinoteur Personnel 
interpreted IBM's corporate 
policy this way: **We don't make 
the biggest computers in the 
world; we sometimes get left 
behind technologically, but we 
satisfy our customers—eny way 
we can." The magazine sums up 
IBM as “Dieu le Pere, en trois 
lettres.” This mot loses a little of 
its effect in the English 
equivalent: God the Fether, in 
three letters." © —Steven Mones 
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louauca1orex 
Ss So SH Se" 
WHEW) } 
~ | A Numbers rcugiiaey ae 
thro: iy 31 of this year in 
Problem it did in all of 1982. ; 
Do you really want to know how This phrasing reminds us of 
| many PCs IBM has sent out into | the old math puzzles thet went 
the world? Here's the latest something like: When I was 25,1 
| official non-answer from Big Blue | was twice as old as my uncle. 
| itself. My uncle then was three times es 


| According to a highly placed | old as my sister. And my mother 
spokesman in the company, IBM | now is 56. How old will I be in 3 


has shipped out more PCs years? Give up? —Corey Sandler 




















First Class Mail 


The Keeper of “Letters To PC" mentioned thet she wes 
disappointed by how few interesting letters have come across her 
desk. It's easy for her to expect better when she sees Cor ond 
Driver, our neighbor down the hall, receive the makings of the 
most lively letters column In any periodical. 

Sa why does PC—one of the world’s thickest magazines—get 
relatively few letters from readers? Is it because most of you have 
no tlme left to write after working through 600+ pages every 
month? Are you waiting until somebody builds a better word 
processor before you catch up on your correspondence? 

Whatever your reason for not writing. it's probably nothing that 
money wouldn't cure. We want to see some better ietters so badly 
that we're willing to offer e bribe—your choice of eny word 
processing softwere edvertised In PC. Just be the one reader who 
sends us the best letter (in our estimation) that arrives in time to be 
printed in PC's December 1983 issue. 

What mekes a good letter? If something you read in PC strikes a 
nerve—for good or ill—just teli us about your own experience and 
thoughts on thet topic. If you feel you need more guidance, look at 
Cor ond Driver. 

All letters we receive before the deadline will be eligible for the 
prize. But. if you think you've written a winner, you might catch 
our eyes by eddressing your missive to “Better Letters To PC," PC 
Mogozine, Gne Perk Avenue, New York, NY 10016. 

And children. Children! After writing to us, pull out another 
piece of peper and send a letter to your parents. It won't take more 
than e moment and it will meke them feel so good. They might not 
be offering a prize, but they're waiting to hear from you. 


Farewell, Manual! 


One of the most wonderfui statements in the history of computer 
documentation can he found on the third of ten pages of the 
operating manual for the SC817 Smart Cable made by IQ 
Technologies, Inc. After the fifth and last step of “How To Set The 
$C817's Switch,” the manuel tells you, “If the data transmitted is 
garbled, go to the "RS232 System Debug Checklist’ on page 3. 

“If the data transmitted is correct, congretulations. You are 
flnished. You may skip the rest of this manual.” 
Now that's the kind of planned obsolescence we like to see. 






PC Mogazine you'll find 
suppliers of elegant dust covers 
for diskettes, wood-covered 
cabinets for monitors, stands for 
printers, and desks for keyboards. 


Furnished For 
Computing 

Clearly not all computers are 
locked away in dark comers of 






























dens and bedrooms. In e recent With all this ergonomic 
survey of members of the furniture, a femily in a house 
American Society of Interior that's been designed around a PC 





may be an Indestructible unit. 
Could you or your mate face the 
prospect of breaking up your 
happy home if it meant divorcing 
a beloved printer from its walnut 
cabinet? If your answer is “yes.” 
we offer this advice: If you plan 
to hit the road. Jack. forget the 
furniture and greb a Compaq. 
—Karen Cook 


Designers, 15 percent said they 
spent e significant emount of 
time adapting homes to 
accommodete computers and 
releted hardware—only 2 percent 
had in 1980. 

Calling in a team of expensive 
experts may be a bit ambitious 
for most people, but there's still 
room for home improvement. In 
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Pay No Attention to the Monitor 
Behind This Sign 


was built by IBM to demonstrate 
the feasibility of various 
Videotax/Display functions. IBM 
makea no representation that 
these functions will ever be 
available commercially.” 

But the questions kapt 
coming, including a few from a 
crew of Japanese businessmen. 
Was this a glimpse at part of an 
upcoming IBM micro-micro? 

: They wanted to know—now. 
a Well, of course, the man from 
IBM shrugged them off. The two 
monitors on display are the only 
ones Big Blue has assembled, he 
said. Tha case came from the 
4704 Banking Display. And the 
picture tube, he allowed. was a 
Panasonic. This admission 
pleased the Japanese 
businessmen who, as it 
happened, were from Panasonic. 
—Corey Sandler 





Sure, IBM wanted to talk about 
its Series’1 Videotex System at a 
recent show in New York. IBM's 
flashy exhibit included PCs that 
were connected to Preste! in 
England and that displayed 
NAPLPS images (see “Exporting 
Graphics With NAPLPS,’ PC, 
Volume 2 Number 2). The 
crowds listened to the eamest 
demonstrator posed in front of a 
bugh rear-projection television 
screen aa he explained Big Blue'a 
announced intent to link its PCs 
and Series/1 minis into the 
“video and communications 
revolution of the 1980s.” But. the 
public's eyes kept drifting to tha 
left to a pair of diminutive color 
screens with pint-sized 
keyboarda. ... 

Encased in a form-fitting 
plastic case, smaller than a 
breadbox, were two 9-inch 
(diagonal measure} color RGB 
Monitors with untitled IBM 
nameplates. The Image was sharp 
and crisp and just perfect for a 
(HUSH!) portable computer. 

IBM must hava anticipated 
the ensuing barrage of questions; 
the monitors were assigned their 
very own PR man, programmed 
to deny that the devices had any 
significance whatsoever. He kept 
pointing to a printed card on the 
stand: “Thia prototype device 


oo” 





Micro Flea Mieeket 


Computer Swap America is a saries of 1-day shows (established 
1976] featuring an exhibit of historical personal computers, door 
prizes, and amazing bargains from over 320 sellers—the prices of 
their wares sometimes drop wildly as the afternoon wears on. 
Come to haggla over used microcomputers (and even minis). 
peripherals, software. automotive computers, and robota, while the 
radio-controlled blimp maneuvars over your head inside the Santa 


| Clara County Fairgrounds. 


The next Computer Swap America ehows are Septamber 10, 
1983 and January 26, 1984. from 10 a.m. to 6 p.m. at 344 Tully 
Road, San Jose, California. For more information call (800} 221- / 
SWAP, (415) 327-7810, or writa to Bux 52, Palo Alto, CA 94302. 





















‘Take Me to the Fair a Ba Give ME Your. | 


The words “computer fair” bring strange images to a nostalgic [ WALLET... GOOP «NOW | 






mind: A carney barker on the midway calling out ''See the sultan's YOUR. CAR KEYS No 
plotter! It shimmies, it shakes, it turns yer eyeballs into knots! Only \ COOP sn nee Ese 
a quarter!" Or the touching sight of a young software author XN =e GOOD 
clutching her biue ribbon and a $100 bill; but tears run down her Ae ee (| 
cheeks as her program diskette is taken eway to be compiled. 

Today's computer fairs have little of the atmosphere of cotton 
candy, hey bales, moustache wax, and two-headed calves. Still, the 
following events dealing exclusively with the IBM PC mey be to 
the taste of citizens of the Silicon State. 

fn Toronto, Ontario. the Skyline Hotel and Convention Centre 
will be the site of PC+2 on September 9 and 10, 1983. This show 
is sponsored by the Personal Computer Association (PCA) and the 
Personna Computer Association Inc. (an internationel association 
for IBM PC users) Contact Hi Tech Trade Expositions, P.O. Box 99, 
Ajax. Ontario, Canada L185 3C3 or phone (416) 686-3866. 

Then, from October 4 to 6, 1983, PC'83 will welcome you to 
Boston's Bayside Exposition Center. The source for more 
information is Northeast Expositions, 822 Boylston St., Chestnut 
Hill, MA 02167; call (800) 841-7000 or (617) 739-2000 (in 
Massachusetts). —Jomes Langdell 
























. 
Spelling Bug 
Here's another tale with a moral that's worth repeating: Don't 

believe everything your computer tells you. ’ 

Conceptual Instruments Company was the beta tester for 
another software manufacturer's spelling checking program. In the 
course of preparing The Desk Organizer (a program reviewed by 
Paul Somerson on page 247 of PC, Volume 2 Number 2), the text 
of Conceptual’s program was run through the prototype spelling 
checker. 

While testing his copy of The Desk Orgonizer, our reviewer 
noticed that the work gouge. which appeared on nearly every 
screen of the program. was spelled guage throughout. He 
mentioned this to the manufacturer who recalled that the spelling 
of this word had been changed from right to wrong et the spelling 
checking software's recommendation. 

This spelling bug was eradicated before either The Desk 
Organizer or the spelling checker (which prefers to remain 
anonymous) reached paying customers. However, we should all 
park Aves NO take this incident es a reminder that we shouldn't abandon our 
own eyes and memories. 
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cookies and Godive chocolates.) 
The envelope that had us 
asking most quizzically the 
question '"Why us?" was one that 
held e press packet, including 
photos, announcing Aqua 
Tunes—a waterproof belt and 
earphone thet allows you to 
listen to a Walkman tape player 
and radio while underwater. 
Why was this product brought to 
the attention of a computer 


our preferred beverages is 
available to publicity persons on 
request.) 

The paper end ink inside that 
bottle would have been of no 
assistance in washing down the 
handfuls of CrackerJacks we 
extracted from a box that 
accompained another press 
release. (PR departments please 
note: Tastes in our office run 
more toward Pepperidge Farm 


magazine? Perhaps someone 
thought that PC was short for 
Pocific Coast? Or will we find 
that the next model of Aqua 
Tunes is large enough to enable 
divers to safely use their IBM 
PCs in the briny deep? Only the 
manufacturer can answer these 
questions; if you really want to 
ask, write to: Aqua Tunes, 1009 
Grant St., Denver, CO 80203. Tell 
‘em Charlie sent you. 


| Strange Mail 


| You might think some items you 
read in “PC Communiqués" are 
strange, but the things we receive 
are often stranger A few weeks 
ago the mail brought a plastic 
bottle to this shore. PC's writers 
and editors were disappointed to 
find that the bottle was filled 
with a press release rather than 
anyone's favorite fluid. (A list of 
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LOOK WHO BUYS 





OFTWARE 
FROM US! 





f you order software from 

us, you're in good com- 

pany. You see, some ol 
our hest customers are 
America’s higgest corpora- 
tions. 

May be they're attracted 
hy our low, low prices (hig 
companies ure price-conscious 
too!) 

Or maybe when you'te 
ao “{BM™. you're fooking for 
something extra. Like the 
personal service. guint inven- 
tory. and in-depth technical 
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support you'll find at 
800-SOF T WARE 

You see, when you calf 
us, we'll take care af you like 
our business depends on it, 
Because it does, Which 
means when you place an 
order, vou cin he sure we'll 
hill it the same day. And that 
our unique Order tracking 
System™ is keeping tahs on 
sour order every step of the 
way. 

Most important, we'll he 
there il you need us after 




























CHECK OUT ALL OUR INCREDIBLE BUSINESS SOFT\ 





your software arrives, We'll 
make sure that you'll receive 
the finest post-delivery service 
in the industry. And that’s a 
Promise. 

Next time you're looking 
for low price and great 
service. do what IBM, 
General Electric, and a lot of 
other hig companies do, Pick 
up the phone and give us 
acall 

We'll show you why 
some hard-headed compantes 
huy their software from us. 


Pertect Wrder /Spellet 
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OD Purchase orders accepted 
Please call us in advance 

D Prompt UPS 3 day Blue Label 

1D Call fot shipping charges free 
tatafyg and other low software 


rece. 
Kew open Mon Sat 


WRITE: 

800-SOF TWARE, INC. 
940 Dwight Way, Ste. 14 
Berkeley, CA 94710 


800-SOFTWARE 





= 
eo 
Pd 


CA residents Mernalional and national dealer 
BE a ates ax. TO ORDER, CALL TOLL-FREE: 800-227-4587 9G rectum 
Mrooll na reputed tbrash ed Stone RAM IN CALIFORNIA: 800-622-0678 or 415-644-3611 1D Prices may change 


Card, and Motngten ate Hademethe st the Mariott ( vtpotal min 
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#1 with Words. A+ with Numbers. 


Spellbinder Word Processing and Office Management Software. 


Spellbinder processes words and numbers. Spellbinder features flexible printing options; mass 
So you save time and improve accuracy in any document: mailing and legal text capabilities; plus forms handler 
Financial statements. Budgets. Reports. Invoices. and boiler plate features for commonly used documents. 
Spellbinder makes word processing much easier, 


Spellbinder lines up columns of numbers for faster 
data entry; calculates rows and columns; and puts the much faster, and much less expensive. In fact, many of our 
totals where you want them. users convert from some of the better known (and more 
Spellbinder performs a number of mathematical costly) systems. 
You should be just as discriminating. See your nearest 


functions, such as addition, subtraction, and multipli- 
cation; extends figures (for example, 6 dictionaries dealer for a demonstration of Spellbinder. Or call Lexisoft 


@ $12.35 = $74.10); adds tax to invoices; and displays at (916) 758-3630. 
convenient reference tables. Now available in 8086 and IBM® Personal Computer format. 


You can edit numbers within a column, or move a 
column to a different location. Spellbinder's integrated @ 
forms handler saves time and manpower on multiple 


invoices, reports, and other documents. 





The software for discriminating users. 
Sibi u process numbers or words, you'll appreciate 
’s unrivalled ease-of-use and superior capa- Spelibinder Word Proténslaig 
ne Spellbinder and an inexpensive microcomputer and Office Management System. 
easily outperform dedicated word processing systems A product of Lexisoft, Inc. 
Box 267, Davis, CA 95616 Z (916) 758-3630 


costing up to three times MOTE. 19x11 rexssered trademark of HU Corporation 
CIRCLE 293 ON READER SERVICE CARD 


Don JoNis SOrTWARE” 


LCL, age has : nan: = 
SPaP pA ARE ER. Mare 


‘Your Portfolio, Sir.” 


DOW JONES INVESTMENT EVALUATOR”— 


the computer software that serves your personal 
investment needs at home, accurately and 
efficiently. 


A Personalized System 


With the INVESTMENT EVALUATOR, your 
home computer and a telephone modem, you 
have a personalized system for managing your 
portfolio. A system that automatically updates 
and tracks only those stocks you want to follow — 


allowing you to evaluate your position at a glance. 


Easy Access to News/ Retrieval” 


This software automatically dials and connects 
you with Dow Jones News/Retrieval®, the 
world’s leading supplier of computerized infor- 
mation on demand. It allows you and your family 
access to current quotes, financial and business 
news, general news, movie reviews, sports, 
weather and even the Academic American 
Encyclopedia. 


The Right Amount of Software 
for the Job 


The INVESTMENT EVALUATOR gives you 
the capabilities you need without making you 
pay for a lot of complex functions you may 
never use. Menu screens lead you to what you 
want with one-touch commands. The program 
is completely reliable, comes with an easy-to- 
follow manual and is fully supported by the 
Dow Jones Customer Service hotline. 


From Dow Jones, Publishers of 
The Wall Street Journal 


Dow Jones has been 
serving the business and 
financial communities for 
over 100 years. Now 
Dow Jones Software” 
serves you at home. 





For a free brochure call: 
1-800-348-8500 ext. 262 
(Atasha, Hawaii and foreign 

call 1-205-788 7000 ext 262) 


Dow JONES SOFTWARE™ 


Dow Jones Investment Evaluator’ 


Available for IBM PC and 

TI Professional Compatibility 
with Apple, Atari, Commodore 
to follow. 


...Bank on it. 


night © 1983 Dow Jones & Co All nghts re 
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AST Quality Ad 


Communications 


CC-332 For use with 


AST-3780 
¢ An IBM 2780/3780 RJE 
Emulator « Supports Bisync 














point-to-point communications 
peteco! i aces iy he! 

een Host& IBM PC e ideal 
oe er eniae, Sarmee EomboPus™ 
Card (CC-232) AST-SNA ° 64K-256K Memon 
¢ Programmable to com- e Emulates IBM 3274 ¢ One Battery Backe 
municate in Bisync, SDLC, Model 51C Control Unit up Clock e One IBMI 
HDLC, and Async protocols. ¢ Emulates 3278 Display Sta- Compatible Async Po‘ 
¢ Two Ports of RS 232 tion e Emulates 3278 Type e One IBM Compatil! 
Printer « Optional 3770 Emula- Printer Port ¢ Super-1 
cts are available from Computeriand, dl Sele alld beac pi ee 


AST produ: 7 

Entré, ComputerMart and selected dealers Operation « Protocol Con- 
worldwide. Call if your dealer does not have verter Support 

the AST products you want. 
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YOU DID IT! 
YOU VOTED i 
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You have voted ComboPlus and SuperDrive the champlon of the Worid Class 
competition in PC World's user survey, winning as the best Combo Board and 
best Disk Emulator. We are honored. Thank You. As you know, ComboPlus 
gives you 64K - 256K expansion memory, a clock, a calendar, a serial port, 
and a parallel port all on a single board. SuperDrive, Included In our 
SuperPak”™ system utility software package*, lets you simulate up to four 
electronic disks. Both help you get the most out of your IBM® PC. And both 
offer the exclusive AST “Pius” — our unsurpassed quality, reliability, after- 
ie adil and overall design excellence — that comes with all our 
Felcore |) 


See ComboPlus and SuperDrive in PC World's display at the IBM PC Faire 
in San Francisco, and at PC ’83 in Boston. See aii the AST Number One 


IBM PC Add-Ons at your Computerland, Entre, 
Businessiand and other computer stores world- 
wide. If your dealer doesn’t have them, call us. 
We'll recommend a dealer who does. AST 


Research Inc., Irvine, California. (714) 540-1333. 
TWX: 295370ASTRUR. RESERACH INC. 


*SuperPak includes SuperDrive, SuperSpoo! and Clock Utility programs. 
IBM is the registered trademark of Intemational Business Machines. 
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NUMBER ONE ADD-ON PRODUCTS FOR IBM® PC 
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Other Enhancements 
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6028019 


ExpansionMem 
«© 64K-256K Parity 
’ Memory « SuperDrive” 
‘i \ . e SuperSpoo!” « New 
+ #2 PEAR 1A y) Price $295 








RESEARCH INC. 
2372 Morse Avenue 
Systems. Now with Clock, 1 Async Port, Irvine, Calif. 92714. 
64K-512K Memory, and DMA. (714) 540-1333 


togy. AST 3760 Dealer Inquiries Welcome 
ine. 
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2. Arrow pointing to the foid Slip-sheet 


GbsSiipSheet-001 
ee Fold 
3. Slice the folded edge Le 

















Foldout slip-sheet 


Folded edge of the page 


1. Open the foldout page 
2. Insert this sheet with 


1. Front side touching the free page Hiner 


4. Close the page and slip-sheet = 
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1, Follow Instructions on the other side 
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NOW! New Product Highlight 
AST-5251 — An interactive IBM 5251 Model 12 remate wark station emulatar using PC 
PCnet® — A Local Area Network far IBM PC featuring disk sharing, file locking, printer 
sharing and supports up to 64,000 PCs. One M bit CSMA/CD technology using 75 ahm 
CATV Cable. Hundreds af PCnets have been installed in IBM PCs. 

PlusModem”™ — integrated Direct Connect 212, 1200 band auto-dial modem, clock, 
gome port, printer port and second Async port. 


Cail Factory For Details 








New! With 
Game Port 


1/0 Plus 1” 

is an enhanced - 
version of I/O Plus 5. 
featuring: « One 
Clock Caiendar 

(std.) © Two IBM 
Compatibie Async 
Ports(1 std., 1 opt.) 

¢ One iBM Com- 
patible Printer Port 
(opt.) ¢ One IBM 


NEW! AST Proprietory 





cg Connector Mounting Brac! 
e 64K-512K (with MegaPak) * Two IBM Com- for PC only (does not inclu 
patible Async Ports (1 std., 1 opt.) » One iBM cables shown in illustration) 


Parallel Printer Port (opt.) e One Battery Backed- 
Ce 
e Supe e r reg! 

CP/M, MBA, VISI Series software packages. pet oko ae ge fs 
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Pick upa S 
for your 


Introducing ... SixPakPius’” the refreshing new 384KB muiti- 
function cardi In response to the changing needs of the IBM 
PC and PC-XT marketplace, AST Research, Inc. is proud to 
announce the latest addition to our line of multifunction 
enhancement products, the SixPakPlus! This new product is 
the result of extensive marketing research into the needs of 
IBM PC users whether they have the original 64K system 
board, the newer 256K system board, or the PC-XT. The 
SixPakPtus has been engi- 
neered to meet these 

needs at a competi- J it 
tive price while main- . 


=e 
« wad 


} Ig 





















SERIAL PORT 
GAME ADAPTER PORT 
PARALLEL PORT: 


64K -384K CLOCK/ 


MEMORY a CALENDAR 





® IBM is the registered trademark of International Business Machines 


a 


ixPakPlus: 


taining AST's high standards for quality and reliability. 


The SixPak, as we like to call it, could have been named for 
the six banks of RAM on it. However, we like to think that it 
was named for the six functions of the card. The features of 
the SixPak include: 


1. RAM memory starting at 64K, user-expandable in 64K 
increments to 384K. This makes the SixPak ideal for 
the PC or PC-XT with a 256K system board; 384K on 
a SixPak added to 256K on the system board yields 
640K, the maximum addressable user memory in 
these systems. 


2. One Serial (async) communications port, con- 
figurable as either COM1 or COM2, for use with 
serial printers, modems, a “mouse! and other 
serial devices. The serial port has on-board 
jumpers for easy management of the RS-232C 
lines, simplifying the wiring of cables in many 
installations. 


3. One Parallel (printer) port, configurable as 
LPT1 or LPT2 (LPT2 or LPT3 when the IBM 
monochrome card is installed), for use with the 
IBM/Epson and other compatible printers. The 
port is compatible with IBM diagnostics. 


4. A Clock-Calendar with battery backup, featur- 

ing an easily replaceable Lithium battery and a 

quartz-controlled timebase for a high degree 
of accuracy. 


5. An optional IBM-compatible Game Adap- 
ter port, for use with an IBM-type joystick. In 
conjunction with application programming, 
this game port may be used for cursor con- 
trol, in generating graphics or for playing 
games at the end of your work day! 


6. Every SixPak comes with an AST Super- 
Pak utility diskette which includes SuperDrive 
and SuperSpool, the most powerful disk 
emulator and print spooler software you can 
get. These programs will greatly enhance the 
throughput of your PC or PC-XT by emulating 
disk drive and printer access at RAM speeds 
rather than the normal slower speed of mechani- 
cal devices. SuperPak is the first of such software 
to be compatible with both DOS 1.1 and DOS 2.0. 
Most important of all, the SixPak comes with the AST "Plus; 
AST's unsurpassed reputation for quality, reliability, after- 
the-sale support, and overall design excellence that gives 
our products the best price/performance ratio in the indus- 
try! Hence the name, SixPakPius! 


AST products are available from Computariand, Entire’. ComputerMart and 
selected dealers worldwide Call factory if your dealer does not have the AST 
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AESERACH INC. 
2372 Morse Avenue = Irvine, CA 92714 


(714) 540-1333 * TWX 295370ASTRUR 
Dealer inquiries Welcome 
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Bring images to 

life, with color, — 

resolution, and 

the speed of 

thought. 
CONO#GRAPH™— neous 














ae (oe Nie! ce) ae 
delivers the performance i ing motion. 
ofa ional graphics 
workstation for the price Resolution to 640. 
a The CONO#COLOR 
Adapter supports | 
The modular al le resolutions of # 
ate ae 
lus four other modes, 
CONO#COLOR™ up to 640 x 400, each with 


r 

for quality color and high 16 of 256 orrscreen colors. 

resolution, and later add And up to four selectable 

optional CONO#GEN™ pages of video memory let 

module for increased pro- you modify one page while 

cessing power and speed. another is being displayed — 

Choose from 256 colors. {Of special effects like 
animation. 

The CONO4COLOR 


Adapter provides a spectrum 
of 256 colors. Select a Adapter gives you more. 
palette of 16 colors for simul- foe iae le) 


The 
Fels cohoal display. — Adapter’s 128K bytes 


IBM and JEM PC are registered rademaris cf intematonal Buteness Machines Comp. 





reduce your image 
build-up time, and 
eliminate any flicker 
when scrolling. Four 
different output channels 
are provided— including 
IBM- compatible digital 
IRGB~as wellas RGB analog, 
true NTSC at all resolutions, 
and channel-selectable RF. 
The CONO#COLOR 
Adapter also features a 
uate pen interface capable 
of resolving +1 pixel, 
and an interface to the 
CONO#GEN high perfor- 
mance graphics processor. 
Add CONOSGEN for 
speed and processing 


power. 
CONOSGEN is a powerful 
gtaphics processor that 
greatly reduces image crea- 
tion and manipulation 
times. Its dedicated Motorola 
6809 microprocessor frees 
your IBM PC's microproces- 


sor to perform other tasks. 
Special purpose hardware 
rates vectors, circles, 
ellipses (at any orientation), 
arcs and conic curves at 
up to BO0,000 pixels per sec- 
ond. Hardware also pro- 
vides a 2K x 2K addressable 
area, rectangle fill, line 
texturing and high speed 
erase. 
CONOGRAPHY “™ for 
device independent 
graphics. 
CONOGRAPHY is to curves 
what vectors are to straight 
lines. Using CONOGRAPHY, 
images are produced with 
less data. The result is faster 
Image transmission, lower 
data storage requirements, 
fewer calculations, and 
device independent graphics. 
Easy to install. 
The CONO#GRAPH system 
is easy to add to your IBM 





PC. The CONO#COLOR 
Coler/ Graphics adapter The 

i ter. 
CONOA#GEN module 
connects to the 
CONO#COLOR Adapter 
to provide added speed 
and processing capability 
Both together fill a single 
expansion siot. And theyre 
modular, so you can add 
color and resolution now 
and speed tater. 


Easy to use. ae 


laarste software’makes 
graphic i simple to 
create. The CONO#GRAPH 
system supports the IBM 
graphics and character 
modes so that existing soft- 
ware runs without modifi- 
cation, And the CONO-LIB™ 
program provides an exten- 
sive library of subroutines 
for scaling, rotation, fill, 
image creation, labeling, 
recall, and more—under 
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PC-DOS for BASIC, C, 
PASCAL, FORTRAN, or 
assembler. Future software 
will include CP/M-86 
compatibility and sophisti- 
cated yet easy-to-use 
application programs. 


thought itself. Ask your near- 
est IBM PC dealer for more 
information. 


CONOGRAPHIC 
CORPORATION 





2268 Golden Circe, 
Beach, CA 92660 

714/650-2666 

Dealer inquiries invited. 


CONOSGRAPH. CONOSCOLOR, CONO#GEN, CONOGRAPHY and CONO-LIB are trademarks of Conographic Corporation. Newport Beach. CA © 1983 Conographic Conparation. 





This Programming professional deserves a 


lot more from his personal computer. 


-arned it, AS a seasoned professional, 
he's learned to master some of the world’s 
most advanced programming tools. Tools 
yew designed to meet the everyday 
demands of programming experts 

But as the owner of a personal com- 
puter, he's come tn ¢ less. Less 
performance. Less sophisticatinn. And less 

lexibility, 


Why should programming a 
personal computer be any different? 


Prior to the announcement of micro/ 
SPF development software, experienced 
programmers felt pr a personal 
computer was a lot like playing with a toy. 
You couldn't take it seriously 

But today, there's micro/SPF"” a solution 
to elementary program editing tools now 
offered with most micro-computers. 

With micro/SPF™ you get the same 
procedures and commands experienced 
programmers are accustomed tn using at 
wnrk. By mimicking features fnund in 


standard SPF software, micro/SPF’ 
provides all the sophisticated utilities pro- 
gramming professionals expect. 


Programming experts can take 
advantage of skills they've spent 
years perfecting. 


Now, for the first time, mainframe soft- 
ware is availahle for personal computers. 
SPF screens are fully reproduced in logical 
sequence and each screen is formatted 
identical to those found in the SPF system. 

In addition, micro/SPF™ comes equipped 
with the same primary and line commands, 
tutorial messages and program editor 
(with program function keys) experienced 
programmers are used to. 

Programming professionals who ve 
spent years pertecting the art of writing 
sophisticated code deserve to work with 

he-art tools. not toys. Find out 
how micro/SPF” can help you do work- 
compatible programming on your 
personal computer today! 


PHASER SYSTEMS, INC 24 CALIFORNIA STREET 
SAN FRANCISCO, CA 94111 
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PACKAGE YOUR PROGRAM FOR INVESTORS AND CONSUMERS. 


The Center for Resources in Technology (CRT) is now 
accepting applications for participation in the most 
definitive and intensive working seminar available in 
the industry. This seminar is designed by investors 
and marketing specialists for software programmers, 
analysts, and start-up companies seeking specifics 

in financing and marketing. 


Bring nothing but your desire to work. CRT will 

provide everything, including: 

» Comprehensive workbook 

* Diskette with pre-programmed files of a formulated 
business plan and a financial spreadsheet designed 
by investors 

¢ Complete checklists and step-by-step procedures 

¢ Detailed marketing planners and resource materials 


Please complete all information and mail with your 
check so that it is to be received no later than 
September 7, 1983. Return to: 

Center For Resources In Technology 

1720 So. Amphlett Bivd., Suite 120 

San Mateo, CA 94402 

(415) 345-5700 


Telephone: Day 
Nature of Company 
Type of Product 


Seminar Cost-$325. per person. 


Additionai attendees from samecompany $275. 
(Please list additional names/tities.) 


Date Preference (1-3) 

If you can't attend and wish 
copies of materials and audio 
cassettes of both sessions, 
check here and send $176.00 
for each set. Allow two weeks 
delivery from seminar dates. 


Thursday 9/22 ___ 
Fri 9/23 


Mon 9/26 


One Day Seminar—3 Dates Only 
Thursday ¢ Friday ¢ Monday 
Sept. 22 Sept. 23 Sept.26 


Hyatt Hotel 
4290 El Camino Real, Palo Alto, CA 


MORNING SESSION (8AM-NOON) 


Types of Financing » Howto write a business pian 
that works » How to talk with investors « What to give 
and what not to give » Locating investors. 


SPECIAL LUNCHEON SPEAKER: 
(TO BE ANNOUNCED) 


AFTERNOON SESSION (1:45PM-5:00PM) 


Market on your own or through a publisher « Product 
image » Packaging » Choosing an agency » Sales 
and distribution » Planning a budget. 


HOSTED COCKTAIL RECEPTION WITH 
INVESTORS (5:00PM) 


CRT has arranged for informal introductions between 
interested participants and successful software 
investors at a special cocktail reception following 
each seminar. 


LIMITED SPACE. MANDATORY 
PRE-REGISTRATION. 


To provide maximum benefits from the sessions, 
space is strictly limited. Although everyone interested 
is welcome, the sessions are open primarily to those 
companies or individuals with software products 

in development. The full-day seminar price includes 
all materials, lunch and the cocktail reception. Your 
completed registration form with date preference will 
be held until all applications are received and space 
assignments are confirmed (at least one week prior to 
the seminar). Priority will be given to programmers, 
analysts, and companies with a specific product, 
according to the date application is received. 


't Center For Resources In Technology 
I 1720 So. Amphlett Blvd., Suite 120 
I San Mateo, CA 94402 


(415) 345-5700 
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Introducing . . . The Norton Chronicles 


. ..a monthly column by Peter Norton, perhaps the best- 
known authority on the internal architecture of the 
IBM PC and PC-DOS. 

Norton was one of the first followers of the PC when it was 
introduced 2 years ago. Within 6 months, copies of his 
Norton Utilities began to appear in computer stores. The 
Utilities have continued, now expanded and updated to deal 
with DOS 2.0. Users can un-erase files mistakenly killed; and 

other “inside” manipulations. 

Norton began his involvement with computers more than a 
decade ago, starting with systems design, commercial 
applications and programming on mainframes for companies 
such as Boeing and the Jet Propulsion Laboratories. Born in 
Seattle, he now lives in Venice, California. His book, Inside 
the IBM PC, has just been published by the Robert J. Brady 
Co. (See “Peter Norton Tells All” in this issue.) 

“PCs are the real future of computing and will chart the 
path for computer companies large and small,” Norton said. 
“With IBM basing so much of its future on personal 
computers, we all know that this is the most exciting and 
promising area to work in.” 

We couldn't agree more. Welcome Peter. 
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THE NORTON CHRONICLES/PETER NORTON 


Despite the growing list 
available for 


of computer languages 
the PC, only a few are capable of 


holding up to the ravages of time. 


BC Lang 


uages: 


The Living And The Dead 


This introduces a new column for PC, a 
regular monthly forum for topics techni- 
cal and discussions philosophical ebout 
the rapidly maturing subject of computing 
related to the IBM Personal Computer. 

We all have our individual contribu- 
tions to make to the community of PC 
users; the one that I seem to be best eble to 
make is two-fold: explaining some of the 
interesting technical aspects of the PC and 
drawing people’a ettention to philosophi- 
cal issues in computing—issues that are 
easy to overlook and that can have impor- 
tant practical implications as new hori- 
zons open up with the PC. 

Although the well of aubjects to write 
about seems bottomless, I would very 
much like to invite your participation in 
this column, through suggestiona of those 
things most worth discussing. Your in- 
volvement will be warmly welcomed. 

The theme of thia issue of PC is pro- 
gram development. One of my several 
activities is program development for the 
PC, which means that I have some battle- 
field experience to sbare in this area. So, 
for the first and probably last time, this 


column will take on a personal element, as 
I tell you wbat I know about the touchy 
subject of choosing a programming lan- 
guage for developing programs. 


An Embarrassment of Riches 

The subject of languages is touchy 
because most programmers—including 
me—have opinions that are diatinctly 
individual and often passionately held. 
That the choice of a programming lan- 
guage can easily be an emotional issue is 
interesting and revealing in itself, but our 
topic is program development languages, 
not psychology (or barroom brawling). 

Ibeve often been asked whet language I 
use for my own program development, 
and the fair answer to that question 
calls for a little history. When I began with 
the PC it was only a few months old, and 
there were only two langueges available— 
interpretive BASIC and the Pascal compil- 
er. At that time, not even the Mecro assem- 
bler was ready. This circumstance didn't 
present a lot of choice, but it did provide a 
clear alternative. Interpreted BASIC and 
compiled Pascal are nearly as different as 
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any pair of languages could be, and so 
quite a bit of the territory of programming 
languages waa being covered by thia lim- 
ited selection of two. For most program- 
ming needs it was quite clear which of the 
two was better suited to the task et hand; 
for my work, Pascal was the clear 
choice. 

Although Pascal was more-or-less cho- 
sen for me (because there wasn't any real 
alternative) and although I had no previ- 
ous experience with it, I soon came to 
deeply admire and respect the lean, crisp 
nature of Pascal and be proud both of the 
safety features built into the language and 
of the way it encouraged responsible, 
atructured programming techniques. Now, 
with e year and ¢e half of heavy experience 
with Pascal, I think of It, in general, as the 
choice programming language. 

At this point I am usually asked, "So 
you do all your programming in Pascal?” 
and I answer, "No, I now do all my pro- 
gramming in C; I don't use Pascal any 
more.” And therein lies the real rub of 
choosing a languege for program develop- 
ment. 





When I began with the PC there were 
two languages to choose from. Now, thare 
are more than you can keep track of: Naer- 
ly every important language is availeble 
for the PC and many unimportant ones as 
well. Often, we have e choice of more than 
one implementetion or version of e lan- 
guage. It is, as they say, an embarrassment 
of riches. Before, there was too little to 
choose from, while now, there is so much 
to choose from that the choice can be 
impossibly complicated. 

To help reduce this complication, here 
is a combination of my best professionel 
judgment and my personal opinion about 
the fectors that sbould go into an intelli- 
gent choice of programming languages. 

First, try to avoid being shortsighted. 
The whole world, including us, is invest- 
ing billions of dollars in computer pro- 
gram development. We shouldn't squan- 
der this investment. Even whan we only 
plan to use our programs fora very limited 
time and intend to throw our programs 
awey, we sbould write them as if they 
were a precious resource thet we would 


want to make last as long as possible. The 
computar you usa today won't be tha one 
you are using tomorrow. Tha wise pro- 
gremmer uses a programming languege 
(and the features of each languege) that is 
likely to be available for many years on 
many computers. This is a strong argu- 
Ment against peculiar languages and 
homespun languages. In this regard, BA- 
SIC looks best (in tha world of microcom- 
puters); Pascal and C look very strong as 
well. Languages like FORTH and APL 
seem poor choices, while a proprietary 
languege, available only from the len- 
guage's creator, is the worst choice of 
all. 

Another kind of shortsightedness is to 
choose a lenguaga that you are familiar 
with, or that you like, instead of search- 
Ing for the languaga that is best suited to 
your needs. Here, I provide a good exam- 
pletofollow:!'m switching froma languega 
that I deeply like (Pascal) to one that 
I'muncomfortable with (C) simply because 
it is a better choice for reasons that we 
will sea. 


NOBODY CAN BEAT OUR PRICES 


WHY PAY FULL PRICE FOR IBM PC® and XT° ADD-ONS? 
We sell most major lines of hard disks, printers, modems, 
RAM cards, monitors, and special interfaces at prices 
much lower than retail! Full factory warranty, fast service. 

* WRITE OR PHONE FOR OUR FREE CATALOG * 


FORPRICEQUOTE CALL (714) 546-7481 


or TO ORDER 


$1.00 CREDIT FOR PHONE ORDERS 


BRAND NAME MERCHANDISE 


DAVONG « EPSON « C.ITOH * NEC ¢ AMDEK « IDS 


BROTHER e TALLGRASS 


e HAYES « SEATTLE COMPUTER 


TECMAR « OKIDATA @ AST ¢ PERSYST » AND MORE 


COMPUTER 


PRODUCTS 
3261 Michigan Ave., Dept.PC9 
Costa Mesa, CA 92626 


SAT rer RAM+3 


There are some reasons that would 
lead us to choose BASIC above all other 
lenguages. BASIC is e good choice for pro- 
grams that may need to be modified “in 
the field,” aithar to allow the user to do 
some customization, or to make it more 
practical to distribute corrections, 
patches, modifications, and improve- 
ments. Any interpretive lenguage, sucb as 
APL and FORTH, shares this virtue, but 
BASIC is really the only lenguege that 
lends itself to change by program users 
who aren't also program devalopers. An- 
other strong reason for choosing BASIC is 
to maka programs as portable as possible 
among different brands of computer. In 
tha past BASIC bad the unique advantage 
of being the only universal lenguage for 


Bas. Cc 


is really the only 
language that lends 
itself to change by 
program users who 
aren't also program 
developers. 





microcomputers; other languegas, partic- 
ularly C, are stepping into that arene more 
and more. Both of these reasons—ease of 
change and universality—explain why 
most programs for business accounting 
and applications are written in BASIC. 
Speed can matter a great deal in some 
programs, elthough I think that the impor- 
tance of program speed is often exaggarat- 
ed; meny accounting and game programs 
do very nicely with the relatively slow 
speed of interpreted BASIC. When speed 
matters—or might matter—a compiled 
language is important. If you are program- 
ming in BASIC, you would be very wise to 
make sure that your programs follow the 
slightly stricter rules necessary to be com- 


piled; this gives you tha option of freely 
trading between flexibie interpreted BA- 
SIC and fast compilad BASIC. For the best 
program speed, C and compiled Pascal 
(but not p-System Pascal) are excellent, 
while FORTH and aven compiled BASIC 
are mediocre, Sometimes one implemen- 


With Serial Port, Parallel Port 
Clock/Calendar and Flash Disk® 


64K for only $275.00! 


Fully tested, 1 year warranty, expandable. 
° CHIP KITS, 64K for $65.00 ° 


= 


CALL: (714) 546-7481 
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tation of a language is much better then 
enother; for example, reports heve it thet 
IBM/Microsoft’s FORTRAN is pathetical- 
ly slow while Supersoft's FORTRAN is 
said to be very fast. 





ISA 
well-structured 
language, but it is also 
full of tricks, quirks, and 
quite a bit of cryptic 
notation. 


When the issues of program speed or 
progrem size are brought up, assemhly 
language usually comes to mind. While 
essemhly language ellows ruthlessly tight 
programming (programming ‘down to the 
bare metal” with no overhead), the plain 
fact is that assemhly languege program- 
ming saves programming running time 
hut squanders the scarcest resource of all, 
human programmer time. Except for lim- 
ited speciel needs, such as the programs 
thet are most intimate with the computer 
(like a BIOS control program), assembly 
language programming is an extravagant 
waste of human talent and should be 
avoided whenever possible. Most com- 
piled lengueges ere fast enough, but when 
the best speed or the closest intimacy with 
the computer is needed, then C stends out 
among high-level languages. For what is 
called “systems programming,” meaning 
progrems that must work closely with the 
computer (rather than from an arm’s 
length relationsbip, which implies lots of 
progremming languege overhead), C is 
probably the best language available. Cer- 
tainly C is widely accepted as such, and 
that ecceptence ensures thet its reputetion 
will be fulfilled. As an example, a close 
look et the 2.0 version of DOS reveals 
some C programming language conven- 
tions that have been integrated into DOS. 
Things ‘like this ere best described in 
terms of “handwriting on the wall” end “e 
word to the wise,” which lead system pro- 
grammers like myself to migrate to C. 

Experienced hands et computing know 
from painful experience that the cleaner 
and more comprehensible a program is, 


the less likely that it will be hugged and 
the easier it will be to change and improve 
(as well es to debug). These reesons argue 
very very strongly in fevor of program- 
ming langueges thet encourage and facili- 
tate what is called “structured program- 
ming.” The three best known structured 
languages are PL/I, Pescal, end C. PL/I is 
not widely availahle on personal comput- 
ers, which largely rules it out for us. Cis a 
well-structured languege, hut it is also full 
of tricks, quirks, end quite a bit of cryptic 
notation; from e structured programming 
point of view, this makes C much less 
desireble. On the other hand, Pescal bes 
an unusually clean and clear form, and its 
heevy use of meeningful English words 
makes it easier to reed and understand. In 
eddition, Pascel includes features, such as 
enumerated deta types and strong typing 
(which are ideas too complex to explain 
here), that greatly assist the writing of reli- 
able programs. It is for these reasons that | 
consider Pascal to be, in general, the best 
programming lenguege to use. If there is 
not some overriding reason to use another 


languege, I would say Pascal should be the 
first choice for all of us. 

Neglected in this discussion so far are 
the two lengueges thet dominate tradition- 
el large-scale computing, FORTRAN and 
COBOL. Both of these old lengueges were 
designed in the dark eges of computing 
and really should have been thrown out 
long ago. There is no need for personal 
computing to repeat the mistakes of tradi- 
tional computing. The strongest argument 
for using either COBOL or FORTRAN is to 
transfer either existing programs or exist- 
ing programming skills. While this might 
be legitimately very important to you, I 
would suggest thet you esk yourself if it 
might elso be shortsighted. 

While your judgment and your opin- 
ions may not match mine, you should use 
this short discussion as a guide to devel- 
oping your own rules for making a wise 
choice among programming languages. 
Working with a programming language is 
more like a marriage than like going on a 
date; you sbould choose with a long rela- 
tionship in mind. /PC 


BASIC? 82355: 


The BASIC 
set of software 


Syztem (BDS)is an integrated phitasophy cine, ceed Wak 
that will greatly increase your pro- and leave 
entirely in machine tanguage for MAXIMUM SPEED in 


grams in ASCII 


IC to perform any Bb: function. Wntten 


gramming efficiency and productivity. is co-recident 
with the interpreter to support BASIC’s interactive minimum space, BDS provides the following features. 
© SCROLLING KEYS Allow you to instantly list the first, last, current, previous, or next program line. Now you can 
quickly scan through a program to locate the lines you want to modity 
© SINGLE STEP TRACE Pauses before executing each new line and warts for keyboard input to continue The tine 
number ts placed in the upper-nght cosner of the screen so it doesn't interfere with program displays You may 
break out of this trace mode at any time to exammne variables, then CONTinue tracing Makes it easy to follow 


the program logic and catch those hard-fo-find bugs 
© CROSS-REFERENCE The 


tool Provides a sorted hist of 


indispensable programming every BASIC keyword, numenc 
and string constant, line number, and vanable name used in the program and stows where each item is reterenc- 
ed After a single item 1s reterenced, each line containing the reference can be automatically displayed one at a 


twme for view and/or modification 


© SUPER RENUM Gives you all the features that the RENUM command leaves out Renumber, relocate. or duplicate 

any block of program lines without affecting other porbons of the program 
@ VARIABLE DUMP Asingle eae will list any or all program vanabies, Leos tl with their current values Each 
1S. a powerful debugging tool, especially when TRACE 


array element is isted separately This 


with SINGLE STEP 


© COMPRESS Reduces the program size to an absolute minimum. (hates Retreats oasis cas 


and increases execution speed 


© UNCOMPRESS Expands a compressed program to make ft more readable 


BASIC DEVELOPMENT SYSTEM (BDS) 


pene 1s the ULTIMATE research tool for the experienc- disassembly listing marking fait referenced address, 


Assembly Lenore programe Itcap- then a sorted cross-reference 


tures output from fhe PC. 


all hexadecimal byte and 


utility. prints a word values appeanng in the disassembly Itst 


DISASSEMBLY CROSS-REFERENCE SYSTEM (DCRS) 


TRY (TI You'll tike it, or your MONEY BACK. ff you are not satistied for 
any reason, return the product within 30 days for a fult refund. 


TO ORDER NOW, CALL (303) 793-0145 
All products requite a 64K 18M PC (or XT), one disk drive and PC-DOS 1 10 or 2.00 
Add $3 00 for shipping and handling 





SOFIOOL 
SYSTEMS 


0972 E Hampden Ave © Sulte 179 
Denver, Caterade 80231 
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Low Prices! 


Expansion Boards 


AST RESEARCH COMBOPLUS 64K Memory, Clock/ 
Calendar, Parallel & 1 Serial 
Port, SuperDrive & SuperSpool 
Software. $275.00 
1/0 PLUS I Inctudes Clock/ 
Calendar, 1 Serial Port & , 


Software 120.00 
Optionat Game Port 45.00 
Optionat Paraliel Port 45.00 
Optional 2nd Serial 45.00 
MEGAPLUS 64K Memory, Clock/ 
Caiendar, 1 Serial Port & AST 
Software. $275.00 
Optional Paraltet Port 45.00 
Optional 2nd Serial 


45.00 
Optional MEGAPAK (256K) 275.00 


MICRO MATCH MM64-1 64K Expandable Memory 
with RAM test program $145.00 
MM39-1 Extender 35.00 
MM77-1 Prototyping Bd. 45.00 
QUADBOARD 64K Memory, Clock/ 
Calendar, Paraiiei, 1 Seriat 

& Quadram Software. $345.00 
RAM + 64K Memory, 1 Serial & 
Flashdisk Software. $209.00 
RAM +3 64K Memory, 1 Serial, 
Parailel Port, Clock/Calendar 

& Flashdisk Software $289.00 
SRAM 512K Memory, JFORMAT 

& JETDRIVE Software $665.00 
SFORMAT (software only) $30.95 
JETDRIVE (Software only) $39.95 


QUAORAM 


SEATTLE 


TALL TREE 


Call for prices on configurations not listed. 





Disk Drives 


coc 9409 Disk Orive. Double sided, 
double density, installation 
instructions included* $259.00 


TANOON TM100-2 Double sided, double 
density Disk Drive, including 
instructions. * $259.00 

DISK ORIVE —_laciudes Disk Drive Adapter, 

PACKAGE 2 DS/DD Disk Drives. internal 
cable & instructions ® $685.00 

DYSAN OISKETTES Box of 10 
Double sided, DD $43.00 
Single sided, DD 36.00 


Ram Chips 


16K Set of 9, 200nSec. * $18.00 
OK Set of 9, 200nSec. * 59.00 
Games 
ARMONK Executive Suite $29.95 
BLUE CHIP Millionaire 72.95 
INFOCOM Any Zork 27.50 
Deadiine 38.95 
Starcross 27.50 


z 


«Disk Orives and Memory Chips come with 
Micro Match 90 day exchange warranty. No 
waiting for warranty service — we'll replace your 
drive with a brand new drive AND a brand new 90 
day warranty. 


—_MiCR 


Personal Computer 


Modems 

HAYES Smartmedem 300 $200.00 
Smerimedem 1200 499.00 
Smartmedem 12008 450.00 
300 Package — Modem, Cable & 
SmartCom II software 299.00 
1200 Package — Modem, Cable & 
SmartCom Il software 579.00 
SmartCoa II software 85.00 

WOVATION Smarteat 103 (300 Baud) 175.00 
Smarieat 103/212 (1200) 459.00 
300 — Modem, Cable & 
Data Capture software 275.00 
1200 Package — Modem, Cable & 
Data Capture software 560.00 

CABLE Modem to IBM 27.50 

Displays 

AMDEK Video 306 — Monochrome display 
for coior graphics card 189.00 
Video 300A — Monochrome display 
for color graphics card = —- 175.00 
Video 310 — Monochrome display 
for Monochrome card 175.00 
Video 310A —Monochrome display 
for Monochrome card 169.00 

WEC 4012030 — High resolution 
color dispiay 

Quality Products 


Software 


ASHTON TATE dBase I! 
Bottom Line Strategist 
CONTITENTAL Home Accountant + 
First Class Mail 
INFORMATION Easy Writer Il 
UNLIMITED Easy Spelier 
Easy Filer 
Accounts Payable 
Accounts Receivable 
General Ledger 
Inventory Control 
Payroli 
Combo Pack (GL/AR/AP) 
Volkswriter 1.2 
Volkswritar International 
123 


Benchmark 3.0 
Wordstar 3.3 
Spellstar 

Mailmerge 
Wordstar/Spellstar 
Wordstar/Mailmerge 
Pro Pack (All Three) 
Peachpak (AP/AR/GL) 
Supercalc 

Visicalc (256K) 


LOTUS 
MICRO PRO 


SSBSEEVSRsaSSSSSAFeTes BE 
SSS SSS28E28S8 S288 SS8S88S88228282 


PEACHTREE 
SORCIM 
VISICORP 


ae 


Printers 


HA-1P 

HR-1S 

FX60 

MX100 

3550 Spinwriter 
80 


B2A 405.00 
93 875.00 


WeEC 
OKIDATA 


Te Order by phone call (213) 352-3253. Send 
Check or Money Order. Master Card/Visa 
accepted (include expiration date & signature). 
Add $3.50 for shipping, handling & insurance (2 
day Alrmail $8.00). All orders shipped UPS 
unless otherwise specified (Continental US only). 
Other shipping methods or destinations, call for 
best way & price. California residents add 642% 
Sales tax. All items subject to availability. Prices 
subject to change without notice. 


ATC 


10049 Commerce Ave * Tujunga, CA 91042 (213) 352-3253 


Send for our free Catalog 
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Sophisticated adults play. 


THE CREATOR™ may be the only piece of software that you'll ever need for your IBM PC’. 
THE CREATOR™ will be your BASIC applications library. You create versatile, customized 
applications by simply answering English questions. 

Even the beginner can create hundreds of applications easily and quickly. In about the time it 
takes to make a cup of coffee an application can be created by you. It's like child's play. 


With THE CREATOR™, canned software may become a thing of the past. The source code is 
provided so that you can customize your results. To help along the way, THE CREATOR™ 
comes with its own detailed documentation and tutorial. 


The reviews are in: “it’s remarkable”, “very powerful”. " 
“delivers what they claim”, “a major software breakthrough.” ’ 
THE CREATOR" is your software solution. It just may be the last one 
you'll ever need! Available now at your dealer. ' Made Applicay 
TICS * INVOICING 


e 
1BM isa trademark of Internalional Business Machines e on BASE 
THE CREATOR 1s a Irademark of Software Technology for Computers , S SORTING. INSTA ING 
"Versions for olher compulers available soon i soume., MAILING ons | 


SOFTWARE TECHNOLOGY tor COMPUTERS 
430A Main Street, Watertown, MA 02172, 617-923-4334 


{ 

| 
| 
| 
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Perfect Mates 
ProWorks & Lotus 1-2-3 
the winning strategy 


a 


=— 


ProWorks” means new solutions to old problems. 
ProWorks and Lotus’ 1-2-3" combine for the winning 
strategy—a strategy that marries the raw power of 1-2-3 


with the consistency, speed, and flexibility of ProWorks. 


They’re the perfect mates, saving you valuable time that 
can be focused on analyses and solutions—today, not 
next week. Instead of spending time setting up and 
building models, use the strategy that wins—ProWorks, 
business and personal applications for today’s 
professional. 


ProWorks software series includes: 
Executive Assistant, Key Business Measures, 
and Business Forecasting. 





Reston Computer Group 

Reston Publishing Company, Inc. 
A Prentice-Hall Company 

11480 Sunset Hills Road 

Reston, Virginia 22090 


For more information call us at: 
(800) 336-0338 


ProWorks is a trademark of Reston Publishing Company. 
1-2-3 is a trademark of Lotus Development Corporation. 
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VISIWORD MAKES IT 
EASY TO PUT YOUR BEST 
THOUGHTS FORWARD. 


The better your writing is, the greater 
the opportunities are to clearly commu- 
nicate your thoughts, sell your ideas. 

The VisiWord™ program for the 
IBM? Personal Computer can help you 
make the most of every writing om r- 
tunity. It’s available for both the I 
PC and the IBM XT with hard disk. 

You'll write more effectively 
with the VisiWord program, because 
it’s designed with the needs of the 
business professional in mind. It will 
also help you and your staff work 
more productively, because the 
VisiWord program has all the word 
processing functions your secretary 
or assistant needs. 

You'll find the VisiWord program 
easy to learn, simple to use. And 
everytime you use it, you'll be pleased 
by how much less effort it takes to 
produce memos, letters, proposals 
and reports that reflect your very best 
efforts. 

Writing, editing and printing your 
thoughts are done in a single process 
that’s fast —without waiting for typing 
and retyping. And your results may 
be even more professional-looking 
because what you see on your screen 
is exactly what you get in your final 
printed result. 


Easy to learn. 
You're ready to write the instant the 
program is loaded. A simple, unclut- 
tered screen display presents a multiple 
choice “menu” of functions. 

You simply choose which function 
you want to use and the on-screen 
prompts tells you how to use it every 
step of the way. 

A QuickStart™ course is included 
to get you or anyone on your staff 
producing letters and reports within 
30 minutes. 


Even easier to use. 
There are no hard-to-use “control” 
characters. A single keystroke selects 
all primary program functions — 
Insert, Delete, Copy, Move, Find/ 
Replace, Storage and Print. 

The most-used editing functions 
are also easy-to-use, because they're 


done with a sige Function Key. 
These include Center Line, Under- 
line, Delete, Delete To End Of Line, 
Undelete, Indent, New Page, Decimal 
Tab and Again. 

Dynamic full page formatting lets 
you see instantaneously on the screen 
exactly what you'll get on paper. 
“Word wrap” is automatic for both 
creating and editing documents. 

Additionally, time-savi “help” 
screens, and a clear, concise User's 
Guide in plain English give you the 
assistance you need at a glance. 


More powerful editing 
with much iess effort. 


The VisiWord program lets you move, 
copy, or delete columns of information 
as well as paragraphs, and even 
pages, simply and easily. 

It helps you make your docu- 
ments look more professional by auto- 
matically forma and numbering 
each page, and adding headers and 
footers if you wish. 

And the VisiWord program’s split 
screen windowing function lets you 
see two documents at once, and take 
parts of one and incorporate 
them into the other. 

You can even change 
your mind about a change— 
the “undelete” feature 
recalls lines of text you’ve 
deleted. 


Edit one document 
whiie you print 
another, 

The “print spooling” feature 
of the VisiWord program will 
save you important time by 

letting you print out one 
letter-perfect document at 
the same time you're creating 
another on your screen, 


VisiWord becomes even 
more ul with other 
VisiSeries™ programs. 
ae and plans created with your 
VisiCalc® program can be auto- 

matically included in your 


©1983 ViuCorp. IBM is « trademark of International Business Machines Corporation. 
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VisiWord report, using the windowing 
capability. Or you can automatically 
merge names and addresses selected 
from your VisiFile™ program into a 
form letter. 

The ee program will 
proofread and help you correct 
spelling errors. 

All total, there are nine VisiSeries 
programs to help you work more 
productively with your IBM Personal 
Computer now. And in the future. 


VisiWord 

leads to VisiON> 
To make sure that the VisiWord 
program helps your word processing 
today and tomorrow, we're making it 
an upgradable part of our revolutionary 
VisiON integrated software system 
of the near future. 


Discover how using the VisiWord 
program will make it easy for you to 
put your best thoughts forward. See 
it at a computer store near you, or 
write our Customer Service Depart- 
ment, 2895 Zanker Road, San Jose, 
CA 95134. 
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VISICORP™ 


“Say hello to ScratchPad 

with VoiceDrive...it’s the 

spreadsheet you can 
talk to” - 


“My boss never used to use his IBM 
Personal Computer. Said he didn’t have time 
to lear all the commands. So | told him 
about ScratchPad with VoiceDrive...that’s an 
electronic spreadsheet you can talk to as 
well as type with...and now he’s using it all 
the time. | asked him, ‘What about the 
commands?’ He said, ‘No problem. You just 
tell the computer to do things, like ‘delete 
column; ‘insert row; ‘show me profits’...it’s 
easy, | use VoiceDrive for inventory reports. 
My boss uses it for financial statements, 
board room presentations...all kinds of 
things. Now we're both getting twice as 
much done.’ 

Imagine a spreadsheet that doesn’t 
require keyboard commands. You just say 
“up; “down,;’ or “replicate row five”...what 
could be simpler? 

VoiceDrive is the future of computing... 

’ the next step 
in making 
>}. Computers 
easier to 
\ use. 






Using a computer 
has never been this easy. 


© SuperSof, inc 1963 
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And at SuperSoft, the future has arrived. 
Convert your personal computer into a 
truly useful business tool with programs in 
the VoiceDrive series. This series contains 
ScratchPad...with word processing and 
graphics soon to come. ScratchPad with 
VoiceDrive and all necessary hardware are 
available for the IBM PC and other popular 
microcomputers at fine dealers everywhere. 


For more information about VoiceDrive, 
call or write: SuperSoft, PO. Box 1628, 
Champaign, IL 61820, 217-359-2112 
Telex 270365. 
European Agent: SuperSoft International Ltd., 51 The Pantiles, 


Tunbridge Wells, Kent, England TN2 5TE. 
TEL 0892-45433. Telex: 95441 Micro-G. 


(BM PC is a trademark of international Business Machines Corporation 
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FIRST IN SOFTWARE TECHNOLOGY 
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Send more information about VoiceDrive 
products. 


Name - 





Company = 


Address ____ 


City State 
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EVERYONE ELSE IS PROMISING 
A BROAD RANGE OF VERTICAL 
APPLICATIONS FOR THE IBM PC... 


EVENTUALLY. 


hile other software man- our Demonstration Disk, just 


ufacturers are struggling to en- give us a call at (913) 677-1137. 
ter the market, IMS just keeps After you see what we have to 
adding to the most comprehen- offer, we think you'll agree that 
sive line of IBM PC software in your IBM PC software prob- 
the industry. With the recent lems are over ... at last. 
introduction of vertical market AILIMS business applications are sold 
applications for the legalandin- & through licensed dealers and i 
surance professions, IMS now Seon acne PE M 
offers a total of ten thoroughly operating system and CBASIC®... 

= 5 "0 trademarks of Digital 
tested systems, including Man- Research Corp. 
ufacturing Inventory Control, 


Medical, Dental, School Man- 

agement, Church Management, 4 CEES 
Wholesale Distribution and a 

complete Financial series. INTERNATIONAL 


In addition to broad selec- _for, plus an organized system of 
tion, IMS gives you the stan- total support. For complete de- MICR RO SY STEMS 


dard of quality you're looking tails plus information regarding (913) 677-1137 


IMS HAS IT NOW. 
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OF SURGENSTEIN 










A HORRIBLE TALE OF LIFE WITHOUT A SURGE 
SUPPRESSOR BY COMPUTERA-MATE it was a 
stormy, menacing night. Dr. Surgenstein was r' 
crouched over his personal computer, eagerly feed- 
ing it warm, raw data, assessing the parameters 
of his bride-to-be. Suddenly, his IBM PC was 
struck by an uncontrollable power surge, se- 
verely altering his beautiful bride's charming 
appearance. He was face-to-face with a 
nightmare. 

if only Dr. Surgenstein had owned a surge 
suppressor from Computer-Mate ", this tale 
wouid have had a happy ending. This protec- 
tive device prevents horrendous data errors 
and bizarre results. Available in ‘‘micro,” 
“maxi” and “mini” modeis— with extra noise 
reduction capabilities. 

We doubt if an uncontrollable power surge 
in your personal computer would create 
this type of monster, but with a surge sup- 
pressor from Computer-Mate™, you're pro- 
tected from other, equally devastating 
results. 





For order/information, contact: 


Computer-Mate. Inc. 


1006 Hampshire Lane, Richardson, Texas 75080 

Dallas (214) 669-9370 » Texas Residents (800) 442-4006 
Out-of-Slale (800) 527-3643. Dealer inquiries welcome. 
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Print in special fonts, BREEHE0 BEHEE8 sPECIAL FORTS, 
SPECIAL FONTS, or create your own special fonts! 


PrintMates™ with AP-PAKs™go all out to help you 
get your message across. With an ordinary printer 
you're Ilmlited to ordinary printing. Not so with 
Print Mates. They let you do more with your com- 
puter—choose from 60 different type styles. print 
characters up to % of an inch high and even 
create your own logo and special fonts. 


Applications Packages called AP-PAKs support 
PrintMates and most popular microcomputers 
with software and hardware for exciting and usable 
graphics printing. You can Inter- = 


mix text with graphics on the 
same line and even print the , ae 
screen with AP-PAKs. ( 


PrintMate 99 


PrintMates print great on 
any computer system, and 
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with an AP-PAK you can do more. Special AP-PAKs 
are provided for OEM's who want to differentiate 
and enhance their systems with a PrintMate printer. 


You can do more In style when you mate your 
system with a PrintMate and AP-PAK—and for less 
than just another printer. 


Call us toll-free at 1-800-82 1-8848 for more 
Information and your sample of PrintMate’s styles. 





—< Micro Peripherals, Inc. 
4426 South Century Drive 





Salt Lake City. Utah 84107 
1-800-821-8848 
PrintMate 150 Made In U.S.A 
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The day you bring your first CAI™ learnit 
game home and watch your child play, 
you'll know the excitement of a winning 
choice. 
Active Family 
Your family and CAI's growing family of 
animated, full-color programs have a lo! 
share —beginning with a willingness to 
reach beyond the ordinary to achieve th 
best. 
At Your Command 
You may meet a princess, a juggler or a 
dragon in Wizard of Words.™ You may 
appear as a guest on TV in Master Matct 
The Game Show™ or Tic Tac Show.™ Or 
you may extend these programs still furt 
with our LearningWare™ diskettes, offer 
hundreds of questions matched to the 
teaching strategies in the games. In ever 
case, CAI puts a world of imagination ar 
learning at your fingertips. And puts you 
and your child in control. 
Unique Approach 
Key features place CAI thinking tools in; 
class by themselves: Each program com 
with its own library of subjects. But that's 
just the start. Our unique authoring syste 
let's you or your child create your own 
lessons on any topic, tailoring the progr 
to your family’s needs —and no comput 
knowledge is required. Add the fact that 
we've kept the vital ingredient —FUN - in 
learning, and our proven success is no 
surprise. Over 2,000 school districts nov 
use CAI programs to teach essential 
vocabulary and logic skills in a variety o 
subject areas. 
CAI supports its products —and you —w 
an unconditional guarantee and a free 
backup disk. And provides compatibility 
with the most popular computers: Apple 
IBM® (and soon Commodore™ ). 
Wise Choice 
CAI is a group of experienced educators 
and programmers who believe that succ 
begins with opportunities you create at 
home. Ask to see a demonstration of CA 
programs at your local computer store, a! 
see for yourself just how rewarding a got 
education can be. 
4] 


J 
¥ 






Computer 

Advanced 
Ideas: 

Bringing Ideas 4 Horn 


1442A Walnut Street, Suite 341 
Berkeley, CA 94709 (415) 526-9100 


Apple is aregistered trademark of Apple Computers, inc IBM 
registered trademark of 8M Corp Commodore ss a trademar: 
Commodore Business Machines, inc. 
















| LANGUAGES/ 
BILL MACHRONE 





M@ Perhaps computers 
will one day understand 

a master language, but 
until then we will 
continue to communicate . 
with them in many and 
varied programming 
languages. 


= Pascal 

















at is a computer language? Are 

languages really necessary? 

Why can’t we just talk to com- 

puters in English? Why can’t there be one 
master language for talking to all comput- 
ers? Computerphobes and crack program- 
mers alike must deal with the vagaries of 
programming languages. Sociologists talk 
ebout the widening gulf between comput- 
er literates and illiterates. Computers are, 
they say, clearly dividing us into the haves 
and have nots. Are computers themselves 





to blame? Of course not; the real culprit is 
the linguistic contortions necessary to 
communicate with computers. 

Take two simple sentences: “Joe wants 
an orange. Give him one.” The meaning is 
perfectly clear, even to a 2-year-old. A 
computer, however, is far too literal- 
minded to make any sense of it. Even if the 
computer knew what Joe and oranges 
were, it would have trouhle figuring out to 
whom the “him” was referring. The mean- 
ing is further ohscured hy the ill-defined 





“one.” It begs the question, “One what?" 
As computers become more powerful and 
we become more skillful in programming 
them, they will eventually understand us 
when we speak to them like children. For 
the present, though, we are limited to for- 
mal computer languages. 

The concept of a common language for 
all human interaction with computers is a 
dream to some, e nightmare to others. 
Each proponent of a common computer 
language proposes, of course, that his 
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native spoken language should be the 
basis for all programming. One of the goals 
of researchers currently working on “fifth- 
generation" computers is that the ma- 
chines understand natural language. 
While some admit to the convenience of 
natural languege, others want to retain the 
advantages of specific languages. The 
advantages may range from economy of 
expression, as in APL, FORTH, end C, to 
structuring techniques that reduce the 
chance for error, as in Pascal. It is unlikely 
that programming languages sucb as the 
ones we are covering here will disappear 
in the next 10 to 15 years, but some of 
them will fall into disuse. One of the 
things we'd like to sbow you is bow the 
janguages are comparatively better or 
worse at specific kinds of tasks. But first, a 
little background. 


Programming History 

Programming was originally a process 
of connecting wires and _ throwing 
switches in order to connect the logical 
elements of the computer together in ways 
that would solve a particular problem or 
do some calculations. Early programmers 
were a curious blend of plumber, electri- 
cian, logician, and psychologist as they 
channeled signals around that would sort 
cards into the right bins or multiply two 
numbers. Bless the first person who real- 
ized that electronic petterns of ones and 
zeros could be substituted for actually 
throwing switches and connecting wires 
together. 

Ones and zeros made the program- 
mer’s lot simpler because he only had to 
code representations of the wires and 
switches. Tbis was macbine language cod- 
ing. The next step was to use a number 
base other than binary to represent the set- 
tings. Decimal was too unwieldy, and 
octal (base 8) came into popular use. it was 
reasonably good at representing the word 
lengths of some of the early machines 
(would you believe 13 bits?). Then IBM 
invented the byte and settled on hexadec- 
imal (base 16) es the best representation 
scheme. Octal still persists in much of the 
minicomputer world, despite the preva- 
lence of bexadecimal in the mainframe 
and microcomputer industries. 

The next big step in language design 
was to have the machine actually read 


abbrevietions for the operations that the 
hexadecimal codes were performing. This 
meant that every time you punched MUL 
or some such thing on a card, the assem- 
bler would generate the proper bexadeci- 
mal code for a multiply instruction. These 
were the first readable programs, and peo- 
ple could start thinking about structure. 
Next came the mecro assembler, one 


= Basic 





LDLESS THE 
first person who realized 
that electronic patterns 
of ones and zeros could 
be substituted for 
actually throwing 
switches and connecting 
wires together. 


that would permit a whole series of 
instructions to be assembled when e pro- 
grammer-defined word or phrase was 
read. Variable names crept in to represent 
storage locations in memory and the con- 
tents of registers. Naturally, most of these 
words resembled English, and people 
started to get the idea that perhaps you 
could converse with the macbine in a stilt- 
ed English instead of loading registers and 
executing operation codes. Foiiowing the 
introduction of macro essembiers, it be- 
came necessary for programmers to agree 
upon and use standard libraries of macros. 
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Tben someone decided that a program 
could analyze the standard words and 
variable names used by the programmer, 
read the standard libraries, and generate 
the necessary machine code. Thus, the 
compiier was born. Somewbere along the 
way, some bright fellows cooked up the 
notion of an operating system, a set of pro- 
grams and services that programmers 
could use in a standard wey. Operating 
systems permitted multi-tasking, allowing 
the computer to divide its resources 
among several jobs. Given the minuscule 
memory capacity of these early machines, 
it was important that programs avoid 
needless duplication of 

commonly used routines, 

such as input/output 

and disk access. This 

made the designing of 

compilers easier and greatly simplified 
the lives of programmers. 

The only language that the central pro- 
cessing unit (CPU) really understands is 
machine code. This is a pattern of ones 
and zeros (high end low voltages) that 
causes the CPU to perform certain prede- 
fined tasks. One pattern, for instance, 
might instruct the CPU to “look” at a spe- 
cific place inside the machine to see if a 
key was pressed. Another tells it to move a 
copy of the character typed into a register, 
a special kind of memory inside the CPU. 
A third moves the character from the 
CPU's register to a specific location in 
memory. 

Instructions of this sort are used con- 
tinually by word processing programs and 
many others. “Talking” to the machine on 
this level is exceedingly difficult, since 
the programmer must use exactly the right 
pattern for each action he wants the 
machine to perform. Assemblers make 
this particular job easier by figuring out 
the proper patterns for you. Sbort phrases, 
called mnemonics, tell the assembler 
what you want the CPU to do. Fox exam- 
ple, you might use phrases like: 


MOV AX, (char) 
MOV (loc), AX 


As you can see, this isn’t mucb of an 
improvement over ones and zeros. 
Languages are customarily divided 
into high and low levels. Low-ievel lan- 
guages tend to resemble assembly lan- 
























Ee azax 


programmers were a 
curious blend of 
plumber, electrician, 

logician, and 
psychologist. 
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Focus on Functions 


Functions find the words that computer languages can't find 


for themselves. 


Functions are an integral part of modern 
computer languages. They help you ex- 
tend the language in a powerful, useful, 
and controlled manner. The main purpose 
of a function is to describe something that 
the language cannot do in terms of things 
that it can do. Some languages are com- 
posed entirely of functions, most notably 
FORTH and APL. In APL, programs are 
called functions. In FORTH, they're called 
words. In either case, they become part of 
the working environment, availeble for 
use in defining new functions or words. 
Contrast this to BASIC’s function capa- 
bility, which is actually a macro or short- 
hand phrase that allows you to tie together 
a number of standard BASIC syntax state- 
ments so that they are executed whenever 
you use the name of the function. You can 
pass values to the function by having 
dummy variables within the function def- 
inition. This is the only way that standard 
BASICs use local variables and a named 
rather than a numbered subroutine. While 
that’s pretty good, there are still shortcom- 
ings. in other than sophisticated BASIC 
compiler implementations, you have to 
re-enter the functions into every program 





you write; there is no wey to incorporate 
them into the language. 

Programs written in C are an agglomer- 
ation of functions as defined by the pro- 
grammer and calls to standard functions. 
All of C’s input/output, formetting, and 
string handling capabilities are defined in 
a standard function library. As such, they 
are part of the language, but you can add as 
many other functions as you like. Addi- 
tions to the function library do not change 
the syntax of a C program, which 
enhances portability. C functions may be 
defined in terms of things that C already 
knows how to do or in assembly language 
calls to the opereting system, or e mix of 
the two. 

PL/I’s functions are a bit different, 
allowing you to define named subroutines 
within the program or externally. Tbe 
variables passed to the functions are local 
and bave meaning only within the func- 
tion. As with Pascal, PL/I ellows you to 
define your own procedures and func- 
tions; indeed, the body of your program 
resides inside a master procedure celled 
main. Lisp and LOGO provide for flexible 
function definition as well. —B.M. 
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gueges, or provide similar 

_~ mechine control capabilities, 
y while high-level languages either 
? resemble Englisb or do many com- 
Y plex things in a few economical 


Y phrases. Some langueges cloud the 


issue. Assemblers can have features nor- 
mally associated with high-level len- 
gueges end high-level languages can get 
“down and dirty” end interact with the 
CPU the wey an assembler does. 


Definitions and Categories 

Time for some definitions and some 
categorization. An assembler converts 
mnemonics, which represent operations 
that you want the CPU to perform into the 
mechine instructions (ones and zeros), 
whicb ectually do the work. An interpret- 
er takes a program that you have written 
and scans it, line by line, converting your 
instructions into machine lenguage as it 
goes. A compiler scans the progrem you 
have written and converts it into mechine 
instructions for execution at some later 
time. There are some languages or imple- 
mentetions of langueges that cloud the dif- 
ference between interpreters and compil- 
ers. Terms such as pseudo-compiler and 
incrementol compiler ebound. You will 
hear some languages referred to as strong- 
ly typed or structured. Structured lan- 
gueges permit you to create procedures 































that have one specific entry point and one 
specific exit or return point. Variables 
used within a procedure are usuelly “‘lo- 
cal,” meening thet they do not affect other 
values within the program, even if they 
have the same name. There is always some 
override provision for making variebles 
global, or accessible from any part of the 
program. Contrast this to BASIC, which 
allows you to GOSUB to a specific subrou- 
tine and jump out of that subroutine any 
time you want, and go literally anywhere 
else in tha program. Such shenanigans are 
not condoned by structured languagas. 

Dato typing simply means that you 
hava to tall tha compller the names of vari- 
ables and what kind of data they will con- 
tain before you actually usa the variabla. 
Soma languages allow you to predafine 
the startup value of a variable, while some 
also parmit format statemants, which 
describe how a variable will look when 
displeyed or printed. Some languages are 
very loose In data typing, such as BASIC, 
which ellows you to creeta variables on 
the fly, with no advance notice other than 
dimensioning arrays. Others, such as C, 
require that you specify the variables you 
are going to use, but allow considerable 
flexibility in moving data around from one 
type to anothar or mixing data types in cal- 
culetions. Pascal and COBOL, on the other 
hand, are extremely rigid In the wey thay 
allow data types to be usad, and are gan- 
erally considered a good discipline for 
newcomars to programming. 

Strong dota typing means that if, for 
example, you dafine one value as an Inte- 
ger and anothar as a floating-point num- 
ber, you can’t even add them together. 
Pascal is strong on data typing to the point 
of obnoxiousness, while BASIC, at the 
other and of tha spectrum, just makes 
some assumptions and does what you tell 
It to do. Other languages fell inbetween, 
with conversion rules and functions that 
permit mixing of date types. In the long 
run, it’s probably okay for a language to 
disallow the mixing of data types, as long 
as it has convenient operators or functions 
for conversion of one type to another. 

Structure has a diffarent meaning 
when applied to data. Data structures are a 
logical outgrowth of data typing. You 
lump groups of dete types together and 
give them e name, then you can manipu- 


late all of them as a group (which may be 
called a “structure” or a “record”). Busi- 
nass data processing becomes infinitaly 
aasier, programs take less time to write, 





ASIC 
was the first high-level 
language to be 
implemented on a 

microcomputer and has 

been far and away the 
most prevalent language 

on micros ever since. 


and the functionality and comprehensi- 
bility of a program increases dramatically. 


@ BASIC 

BASIC is an ecronym for Beginners’ 
All-purpose Symbolic Instruction Code. 
The most common of all computer lan- 
gueges, it was developed in the early 
1960s at Dartmouth College in New 
Hampshire by John Kamany and Thomas 
Kurtz. Thair objective wes to make the 
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computer more accessible while retaining 
the mathemetical and computational 
powar of FORTRAN. Tha main thing that 
distinguished BASfC from othar lan- 
guages evailable at tha time was that it was 
(and still is) an Interpreter. This means 
each program line you write is converted 
to machine instructions as the program is 
executing. Contrast this to compilers, 
which convert your program to machina 
instructions all et once, and then allow 
you to execute the machine instructions. 
BASIC loses quita e bit in speed of execu- 
tion, but this is usually offset by the con- 
venianca of being ebla to changa a line or 
two and rarun the progrem immediately, 
without recompilation. You can also run 
smal] parts of a program to check the cor- 
rectness ofa section, or you can even runa 
single line of coda. Profassional program- 
mers disdain these features, but than, it 
was not to them that BASIC was originally 
eddressed. 

BASIC was the first high-level lan- 
guage to be implemented on a microcom- 
puter and has been far and away the most 
prevalent language used on micros ever 
since. A variety of vendors have created 
BASIC compilers. Thesa programs allow 
you to prepare a program with an inter- 
pretar, testing it line by line, if you dasira. 
When it works the way you want, you feed 
the source program to the compllar, which 
converts it to machine code. Thasa com- 
piled BASIC programs typically run 
four to twenty times faster 
then thair inter- 

preted counter- 

parts. A faw 
psaudo-com- 
piler versions 
of BASIC are 
around, but 
thay are 
falling 
into 








disuse as they are replaced by trua com- 
pilars. Thesa pseudo-compilars simply 
convert BASIC's key words and variabla 
names into coded abbreviations, called 
tokens. Tha tokenized program, called 
intermediote code. is interpreted by a spe- 
cial program called a run-tima module. 
This is faster than a pure BASIC intarpret- 
er, but slower than a compiler. 

BASIC’s greatest strengths are the ease 
with which it can be learned, and its spaad 
In gatting something useful on tha 
screen. 

Beyond the fundamentals, BASIC has 
many extensions, ¢ alled functions, which 
handla trigonometry, string manipulation, 
and othar complex tasks. Most versions 
includa a feature called define function, 
which permits astute progremmers to cre- 
ata their own extensions. Its greatest and 
most criticized weakness is its utter lack 
of structure. Using the GOTO instruction, 
programmars can (and often do) leap 
around from lina to lina in a fasbion that 
would confuse even the program’s euthor. 
This is known es spaghetti code. Othar 
languages, such as COBOL, are not 
immuna to spaghetti coding, but BASIC 
almost invites it. BASIC is also a victim of 
the profassional programmar’s snobbery. 
Having worked long end hard at laarning 
other languages, he can‘t believe that 
something so simple can produce com- 
marcially useful results. The time-hon- 
ored answer to the professional's ques- 
tion, “What’s it written in?” is inavitably, 
“Uhhh, BASIC, but it’s an advanced ver- 
sion.” 


@ COBOL 

COBOL shares honors with BASIC as 
the most widely used languaga. It too is 
acronymic in nama, COmmon Business 
Oriented Languege. COBOL's chief pro- 
genitor was Captain Graca Hopper of the 
U.S. Nevy. Sha and her taam dasigned the 
first standard version of the language in 
the early 1960s. COBOL is well-suited to 
business applications because it is wordy, 
making it easy to write clearly under- 
standable programs. Which is not to say 
that all COBOL programs are models of 
clarity; it is just as easy to write turgid 
coda in COBOL as in any other lan- 


guage. 
IBM is lergely responsible for COBOL's 


popularity in the businass world today. 
Data processing managars sorely needed a 
consistent approach to designing, writing, 
and debugging the tremendous number of 
progrems needed by businassas to break 
the paperwork bottleneck (and keep tha 
big machine thay bought from IBM busy). 
The folly of writing payroll packages and 
the like in assembler was clear: While a 
proficient programmer could crank one 
out in reasonable time, it was virtually 
impossible for anyona alsa to undarstand 
the program without langthy study. Tbus, 
maintananca and improvement of pro- 
grems became a wbola new corporata bot- 
tleneck. Legions of pin-stripad, white- 
shirtad salesmen viewad COBOL as a god- 
sand, with coda so readabla that any man- 
ager could ostensibly pick up e program 
and discern its meaning. While it’s true 
that COBOL takes nothing for grantad, its 
drawback is obvious: You heve to tall it 
averything within the program, including 
the make and model of the macbine it is 
going to run on. COBOL is file-oriantad, 
meaning that it has built-in commands 
that understand records, indaxes, and the 


Since ITS 


the oldest of the 
currently extant 
languages, some 
grammers enjoy 
poking fun at the old 
dinosaur. 





like. If you are shopping for the ideal lan- 
guege, you can cartainly do better. 


@ FORTRAN 

FORTRAN darives its name from FOR- 
mula TRANSsletion, its sciantific heritage 
obvious. Since it’s the oldest of the cur- 
rently extant langueges, some program- 
mars anjoy poking fun at tha old dinosaur. 
It’s really e cheep shot, though. Although 
we've learned that FORTRAN is a good 
axample of how not to design a program- 
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ming lenguaga, its lagacy is clear: It is 
BASIC’s immediata parent. Many faa- 
tures, such as lina numbers, functions, 
algebraic expression of arithmatic calcula- 
tions, loop structures, and intarnal storage 
of deta found their way into BASIC, 
with faw changes. 

FORTRAN‘s major dasign 
objectives were to permit scien- 
tists to write elgebraic formulas in a 
form the machina could understand 
without mangling them, and to provide 
accass to lots of storaga for number 
crunching. Furthermore, it provided 
“messaging” of large numeric arrays. 
String handling and data structure were 
hardly considared at all. Soma nonstan- 
dard features crept into versions of FOR- 
TRAN, hampering portability of programs 
and forcing tha language back to tha stan- 
dards committees. In spite of this, many 
complex and useful programs wera writ- 
tan in FORTRAN, mainly because it was 
tha only game in town. Several popular 
meinframe databasa managament systems 
owe their existance to FORTRAN. Back 
when it was tha only decent compiler 
around for many machines, a group of 
computer scientists et Bell Labs cookad up 
Ratfor, which stands for Rational Fortran. 
It is a preprocessor that allows you to 
writa neat, structured code, which is then 
translatad into normal FORTRAN state- 
ments for the compiler. It overcomes 
many of tha objections and problems of 
FORTRAN programming, but, because its 
usa is mainly limited to universities, it is 
unlikaly to cause a resurganca of interest 
in the languaga. Many FORTRAN pro- 
grams are still in use today and many “In- 
tro to Deta Processing” courses teach it as 
en introductory language, an act that com- 
puter scientist Edsger Djikstra calls e cap- 
ital offensa. The disfavor into which FOR- 
TRAN has fallen is not entirely unde- 
servad. 





























@ Pascal 

Pascal was writtan as a taaching lan- 
guaga by Nicklaus Wirth, a Swiss comput- 
er scientist. It addressas many of tha prob- 
lems faced by FORTRAN programmers 
and providas e highly structured way of 
writing programs. Tbe parent lenguege for 
all block-structured lenguages is Algol, e 
favorite in Europa, but littla used in tha 
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U.S., other than in some universities. One 
of its central ideas is that the more GOTOs 
there are in a program, the more prone it is 
to error. Therefore, there is no such thing 
as a GOTO in Pascal. 

Fans of Pascal have elevated it to near 
religion, while vendors of compilers have 
extended the language in many ways 


Wrens 


both pleased and 
somewhat appalled by 
the widespread use and 
adaptation of Pascal. 





Wirth never specified in order to make it 
usable in business. The main attraction of 
Pascal is its clean, block-structured ap- 
proach. The major Pascal! offering, UCSD 
Pascal, works by replacing each statement 
with tokens and internal symbols, called 
p-Code. All UCSD Pascal compilars gener- 
ate the same p-Code, regardless of the pro- 
cessor. When SofTech, the originator of 
UCSD Pasca!, wants to put Pascal on a 
new machine, all it does is writa a new 
p-Code interpreter for that machine, with 
appropriate drivers for input, output, 
printers, and disks. Thus, Pascal programs 
can be moved easily to many different 
machines. Note, though, that it is an inter- 
preter. Like pseudo-compiled BASICs, 
UCSD Pascal will always be somewhat 
slower than true compilers because the p- 
Code must be interpreted. This statement, 
like every other definitive one, contains a 
contradiction. Some manufacturers have 
built “Pascal Engines,” computers de- 
signed to execute p-Code diractly. IBM 
Pascal, mada by Microsoft, is a true com- 
piler and bears a family resemblance to 
Microsoft's FORTRAN, BASIC, and CO- 
BOL compilers. 

Wirth, meanwhile, is both pleased and 
somewhat appalled by the widespraad use 
and adaptation of Pascal. He has dasigned 
a new language, Modula-2, which incor- 
porates Pascal's design features with suffi- 
cient power to handle business applica- 
tions without add-ons. Perhaps Pascal | 


+ 















will return to its intended purpose: teach- 

ing people to think in a structured way. 

Modula-2, by the way, was dasignad to 

run on e computer called Lilith, which 

wes designed soiciy to executa Module-2 

| repidly. This is not an insurmountable 
obstacle to compilar writers; a PC version 
of Module-2 is currently in the works. Per- 
haps it should have been callad Rational 
Pascal, or RATPAC. 


@ APL 

APL, authored by Ken Iverson (then of 
IBM), is tha most idiosyncratic of len- 
guages. APL stands for “A Programming 
Language,” and this is just whet it is. Whet 
mekes APL outstandingly different from 
othar languages is its unique charecter 
set—it uses Greek and soma special ovar- 
strike characters—the brevity and power 


Portability: Which Languages 
Get Around—And Why 


Are any of the available programming languages truly portable? 





Portability is the ability to move a program 
from one mechina to a completely diffar- 
ent make and model end have it run suc- 
cessfully. It has long been a dream of sys- 
tems devalopers everywhare. What makes 
a program portable? Is there, in fact, any 
such thing as portability? Yes and no. 

FORTRAN was supposed to be porta- 
ble. It turned out to be one of the least por- 
table environments for programs. What 
went wrong? Tbe main problem within 
FORTRAN is that it matters e great deal 
how the lenguage stores things internally. 
Thus, e program that did a calculetion 
properly on one machine would eithar 
make mistakes on anothar mecbine or not 
work et all, mind you, with en ostensibly 
identical version of tha FORTRAN com- 
pilar. The solution was usually to rewrite 
the program, a time-consuming and ex- 
pensive proposition. 

The other problam was nonstandard 
Implamentations. Systems programmers 
(precursors of todey’s hackers) delighted 
in “improving” the compiler and added 





of its operators, and, that it reads from 
right to left. Furthermore, it is an inter- 
pretar in a world in which everyone 
knows you need a compiler for speed. It 
was first designed for lerge meinframe 
machinas, and still needs large quantities 
of memory if it is to do its thing properly. 
Programs are called functions in APL and 
are stored in memory, which is called the 
Workspace (WS). 

APL achiavad its place in the larger 
scheme of programming languages by 
being succinct; that is, expressing grandi- 
ose idaas in a line or two of coda and by 
meking it easy to buiid and menipulate 
large multidimensional numeric arrays. 
The languege requires a speciai character 
set to work on the PC. This can be eccom- 
plished by plugging in a new ROM on the 
monochrome adapter board or by using 


many nonstandard front-end and back- 
end features. Soma of them ware quite 
good and geined wide acceptence, while 
others were just obstacles. Then you bad 
to know whether you were using FOR- 
TRAN IV, FORTRAN V or WATFIV (Wa- 
terloo University’s version of FORTRAN 
V), or wbetever. 

The situation was no better with 
COBOL. Evaryone iiked the idea of 
COBOL, but no one could agree on a total 
definition for the language, let elone 
details of how things sbould work. Each 
computer manufacturer produced its own 
version of COBOL, supposedly better than 
everyone else's, but necessarily incompat- 
ible. Fortunately, the Navy was making a 
big Investment in computers and pro- 
grams and wanted to use COBOL. 

The Navy's computer brass knew what 
was going on in the industry and wanted 
no part of it. Tbey formed e standards 
committee under the aegis of the Ameri- 
can National Stendards Institute (ANSI) to 
create a stendard for future varsions of 
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the graphics capabilities of the color 
board. Of all the lenguages available for 
the PC, APL is probably the one thet ban- 
efits most from using the 8087 coproces- 
sor's methematicai power. 

APL is going in two directions at once 
in terms of user acceptance and availabil- 
ity. While it has disappeared from IBM's 
earliar 5100 series of desktop computers 
end from many time-sharing services, it is 
enjoying e renaissance on tha PC. At ona 
time, APL was the only language available 
that would permit certain kinds of calcu- 
lations, such as linear programming mod- 
als. Now, however, C, PL/I, end Pescal all 
provide equivelent number-crunching 
power. APL still remains ettractive, 
though, because it is en intarpreter and 
because it is so elegant. While other lan- 
guages may actually crunch the numbers 





COBOL. Grece Hopper heeded the com- 
mittee and ANSI COBOL was born. Still, 
vagaries of mechine word length, /O 
conventions, control language, and im- 
plementation limit the degree to which 
COBOL programs can be moved around. 
Portability (in the mainfame world) tends 
to be excellent among similar machines 
from the same manufacturer, but falls to 
pieces rapidly as you branch out to othar 
manufacturers. In the micro environment, 
the common denominator tends to be the 
compiler vendor rather than tha hard- 
ware. So programs written under RM 
COBOL tend to run on any machine for 
which Ryan-Macfarland, a manufacturer 
of COBOL compilers, has implemented a 
varsion of its compiler. 

One reason thet there is so much prej- 
udice egainst BASIC is that there are so 
many versions. Even from e mejor vendor 
like Microsoft, the implementation for 
each machine can vary widely. Other ven- 
dors (yes, there are others) introduce still 
more variants. Transletion from one dia- 











An REMAINS 


attractive because it is 
an interpreter and 
because it is so elegant. 


faster, it is much easier to change an oper- 
etor or en essumption in an APL program 
and get the answers without the lengthy 
compile and link steps usually required 
by the compilers. 


@ PL/I 
PL/I {that’s a Roman numeral one} is 
IBM's answer to the Swiss Army knife. 


lect of BASIC to another, especially if file, 
cursor control, or string operations are 
involved, can be nearly impossible. 

Pascal, given its heritage as a teaching 
language unencumbered by all the func- 
tions needed for business use, has suffered 
the worst in its transition to an applica- 
tions language. No two versions are the 
same. There is an ISO standard Pascal 
without any extensions that no one uses 
for business simply because It has no 
extensions. 

APL is another language plagued by 
the vagaries of machine-dependent imple- 
mentation. APL functions, as stored in the 
workspace, are not transportable. Any 
implementation that calls on hardware 
facilities (like a floating-point processor} 
specific to the installation will not trans- 
port well. APL will, bowever, transport at 
the source code or canonical representa- 
tion level. Since most functions are fairly 
sbort, reentering them into a new system 
is not much of an obstacle. 

The C language bas fared better than 


Intended to be all things to all people, it 
ended up being one of the biggest, most 
complex languages ever written. Itis wordy 
like COBOL, crunches numbers like FOR- 
TRAN, has block structure like Algol, and 
some syntax that isn’t too far removed 
from BASIC. Some of the folks at IBM 
wanted to call it FORTRAN VI. The result, 
however, is impossibly unwieldy: PL/I 
has at least three ways to do anything. The 
language's many virtues were obscured by 
its complexity. IBM pushed very hard to 
make it the de focto mainframe lenguege, 
but was unable to unseat COBOL. PL/I 
received somewhat more acceptance from 
the scientific community, because meny 
people were ready for something better 
than FORTRAN. The good parts of PL/I 
spawned several imitators, special-pur- 
pose adaptations, and subsets, including 


virtually any other language in terms of 
transportability of application programs. 
The machine-dependent capabilities of C 
tend to be used only for systems program- 
ming. C's single-source history and the 
fact that the UNIX operating system is 
written in C are the two major factors. In 
order to put UNIX on a new machine, you 
need to have implemented a fully func- 
tional C compiler. 

C compilers for non-UNIX systema 
tend to follow the standard C very closely. 
There are a few subsets of the language for 
8-bit machines, but most of the 16-bit and 
many of the 8-bit versions are complete. 
There is no need to extend C because of its 
ability to handle functions (see sidebar on 
Functions}. 

Other than the usual storage boundary 
{machine word length) problema, PL/I 
programs tend to be fairly portable. Grant- 
ed, there are some variants, most signifi- 
cantly PL/C, Cornell University's version. 
MinIcomputer and microcomputer ver- 
sions follow the Subset G version and 
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PL/M, the systems programming language 
Gary Kildall wrote for intel. Other systems 
programming languages, such as Hewlett- 
Packard’s SPL, bear a strong resemblence. 
PL/1 was saved from ignominy by a stan- | 
dards committee, which sought to whittle 
it down to a manegeable size for minicom- 
puters. The committee excised many of 
the abstruse and redundent features of the 
language, and created PL/I Subset G (for 


Prius — 


at least three ways to 
do anything. 








have a high degree of portability. 

The military has been one of the stron- 
gest influences on standards in computer 
systems and languages. The work done on 
COBOL is the best example, but the brass 
realized they needed a more modern, 
structured language similar to PL/I, Pas- 
cal, or C. There have been otber standard 
military languages, such as the Air Force's 
Jovial. Lack of acceptance, poor training, 
and shortcomings in the language pre- 
vented it from becoming a standard. The 
decision was made to go for an all-new 
language, designed from the ground up for 
weapons control systems. This, of course, 
is Ada. Ada most closely resembles Pas- 
cal, with some significant improvements 
and extensive enhancements. It is big, like 
the original PL/I and will, its designers 
bope, be all that the government wants it 
to be. It is illegal for anyone to produce a 
subset or otherwise modified version of 
Ada and still refer to it as Ada. This is one 
compller that will provide (if all goes 
well} full portability. —B.M. 














ganeral purpose). It succeeded, and Digi- 
tal Research built a Subset G compiler that 
would run on the 8080. It was only a mat- 
ter of time before it was translated to 8086 
coda, giving us a version that could run on 
the PC. 


®@ The C Language 
The programming language C has prob- 
ably captured the imagination of more 
people than any other modern language. It 
is relatively uniqua in having been creatad 
as Bell Labs’s in-house systam davalop- 
ment language, then exported to the world 
through Bell's UNIX operating system. 
Just before C was developed, another lan- 
guage, called B (aftar Bell Labs), had been 
developed in-housa. The B language never 
saw the light of day, but C’s authors, Brian 
! Kernighan and Dennis Ritchia, named 
their new language C for the simple reason 
that it followed B. In developing C, Ker- 
nighan and Ritchie looked at virtually all 
the programming languages available at 











choice for systems 
programming. 


the time, took the features that they 
liked, and created a language that 
produces tight, fast code. It is part of the 
overall implementation of the Program- 
mar's Workbench, a collection of software 
tools designed to make it easy to creata 
and maintain programs by project teams. 
Cis block structured, and is similar in 
syntax to PL/I. It is, however, much more 
economical in some of its expressions, 
| especially logical operators. Some paople 
criticize C because it can be too cryptic. It 
is also known as a high-level, low-laval 
language, because it is fairly easy to 
manipulate bits and bytes, allowing you to 
do things that would otherwise require a 
separate assemble-and-link step, or that 
couldn't be done at all in some lan- 
guages. 
C has becoma the language of choice 











HE 
programming language 
C has probably captured 
the imagination of more 
people than any other 
modern language. 


for systems programming—the writing of 
operating systems, compilars, word pro- 
cassors, and other utility programs. Virtu- 
ally every machina has a full implementa- 
tion of C available for it, which means that 
programs can be transported to new com- 




















puters with relative aasa, that thay will 
run fast, and that they will be relatively 
small, compared to most other compilers. 
Portability is sided by C’s single-source 
beginnings; there are few nonstandard 
versions around. Most of tha “nonstan- 
dardness” that you find in C shows up in 
the namas givan to functions rather than 
in alterations to the syntax. 

C’s most distinguishing feature is that 
it is made up almost entirely of functions. 
That is, each predefined statement is 
stored in a library and only becomes part 
of your program if you use it. You can 
define new functions, either in C or in 
assembly language, and incorporate them 
into the function library. With all the 
noise currently being mada about reusable 
code in business and professional circles, 
one wonders If they’va looked at C. The 
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network of users who share C routines, 
especially in the UNIX world, is enor- 
mous, far larger than the PC bulletin board 
and software network. C is also designed 
to use the power of the operating system to 
the greatest possible extent. All of these 
factors explain why the machine language 
modules produced by C are so compact. 


@ dBase II 

What's a commercial product like 
dBose II command languege doing in a 
language comparison article? Holding its 
own. So many people use dBose I on PCs 
and other micros that it has attained a kind 
of de focto acceptance as a language. Its 
major attraction is that it uses the built-in 


= Assembler 








y ie NETWORK 


of users who share C 
routines, especially in 
the UNIX world, is 
enormous. 


database management system, making 
file-oriented operations a cinch. Syntacti- 
cally, it is somewhere between BASIC and 
Pascal, though leaning more toward the 
latter. For example, there is no GOTO 
phrase in the language. It is procedural 
and block-structured, making it easy to 
read and follow if you don't get too deeply 
mired in nested IFs. 


dBose ff and its command languege are 
the microcomputer descendants of an in- 
house database management system et the 
Jet Propulsion Lab (JPL). Some of the idio- 
syncrasies of dBose II reflect its single- 
author (Wayne Ratliff) origin. It inherited 
a number of limitations from its 8-bit, 64K 
machine origins. A version that would 
take full advantege of 16-bit processors 
would be most welcome. Meanwhile, 
dBose II commercial epplications, includ- 
ing entire accounting systems, are prolif- 
erating. 

The commend language is an interpret- 
er, which is somewhat unique in that it 
does not require line numbers. This has a 
negative impact on overall speed, since 
there is no GOTO or PERFORM statement. 
DO doesn't count, since it goes out to disk 
and gets a new program. The interpreter, 
therefore, must slog through line after line 
of code, looking for ENDIFs and ELSEs to 
determine what to do next. One of the con- 
veniences of the dBase II system is the 
built-in program editor. The best way to 
describe it is “line-at-a-time WordStor."' It 
uses the same control keys as WordStor for 
moving the cursor and inserting/deleting 
characters, but only one line at a time. It’s 
too slow and unwieldy for major editing 
jobs, but handy for fixing an errant line of 
code without leaving dBose II. Another 
advantage results for dBose II's interpre- 
tive operation: interactive debugging. 
There are provisions for stepping through 
programs one line at a time and for using 
the printer as a documentation device. 


@ FORTH 

FORTH is another modern language, 
this one created by the astronomer Cherles 
Moore to control telescopes. It is utterly 
unlike any of the other languages in this 
review, either in structure and program- 
ming style. FORTH is made up of a small 
kernel of words, each word performing a 
specific function like adding two num- 
bers, or fetching something from a file. 
New words may be defined by stringing 
old ones together in whatever way you 
want. The new words have pointers that 
direct the computer to the locations of the 
old words. Since the kernel words are 
written in assembly language, the new 
words take up little space (they're just an 
index to the old wards) and the whole 
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thing is very fast. The way new words are 
built on and linked to old words is called 
threading, and is the real key to FORTH’s 
compactness and speed. The syntax is dra- 
metically different from other languages, 





ORTH IS 
utterly unlike any of the 
other languages in this 
review, either in 
structure and 
programming style. 


since it uses reverse Polish operations, as 
wellas a “stack” to store variables, current 
results, and other partial results of opera- 
tions. FORTH is well-suited to develop- 
ment of custom microprocessor-con- 
trolled hardware, like Moore's original 
telescope controllers. It is not particularly 
disposed to general purpose computing, 
although there are numerous devotees (ac- 
olytes?) who beg to differ. FORTH users 
are usually quietly satisfied with their dis- 
covery of the perfect language, while Pas- 
cal's minions are fervently evengelical, 
even violent in defense of their chosen 
language. 

FORTH includes its own program edi- 
tor and usually its own operating system. 
Programs are entered and stored in 
“screens,” usuelly 256-byte chunks of 
program. A few FORTH implementations 
use the operating system for input and 
output (screen, disk, and printers), while 
others completely replace the operating 
system with FORTH's own. 

Some assembiy ianguage programmers 
say they can do everything FORTH can do 
by using macros. They're missing the 
point. You've got to really understand the 
innards of the machine to write good mac- 
ro code and the results are not (usually) 
threaded. With FORTH, you learn to think 


= Forth lj 





like a hypothetical stack machine instead time to modify or correct the program. There is a special kind of cursor called e 


of thinking like the particular micropro- turtle. Imagine a mechanical turtle that 
cessor you happen to be working on. Mi LOGO can crawl around on a sheet of peper. It 
Using assembly language to build applica- LOGO is one of the newest languagesto has a retractable pen in its belly. This is 


tions programs is analogous to excavating _ arrive on the scene, an outgrowth of learn- the essence of LOGO’s turtle, except that 
a basement with a teaspoon. It'll do the ing research and the wey children interact its domain is the screen end it writes with 
job, but its arduous and few with computers. One of the most outstand- _ light instead of ink. Children beve found 
will want to trace ing features is the way it this Imagery wonderfully attractive and 
your actions allows you to interact the language makes it easy to move the tur- 
when It comes with the computer tle around. What, you may ask, is the sig- 
via the screen. nificance of a children's languege? Well, if 
that were all that LOGO were, it would 
still be important, because teaching young 
people to use computers effectively end to 
think clearly about solving problems with 
them is one of the largest challenges we 
face. LOGO has alreedy demonstrated its 
prowess in this area. 

Furthermore, LOGO is not limited to 
turtle graphics and education. It is just as 


Eee IS 


just as capable as any 
other language for 
problem solving, 
business graphics and 
other applications. 











































capable as any other language for problem 
solving, business grapbics, and other 
applications. Digital Research's forthcom- 
ing version of the language is a case in 
point. First, LOGO is an interpretive lan- 
guage, based on Lisp, the darling of the 
artificial intelligence community. The 
syntax and operators that resemble Lisp 
provide powerful string manipulation, as 
well as all the usual arithmetic functions. 
The result is @ full-capability language 
with integrated record bandling, screen 
management, and graphics. The possibili- 
ties for analyzing and acting upon En- 
glish-like commands or re- 
sponses entered by the user | 
are far greeter than any- | 
thing else available | 
at the moment. 
/PC 
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WB Six benchmark 
are presented in eleven 


languages allowing for 
broad comparisons among 
the languages. 


w do you go about comparing 
Hite Some of our descrip- 
tions may have given you an 
inkling as to the particular strengths and 
weaknesses of certain languages. in addi- 
tion to descriptions, benchmark programs 
can be helpful in evaluating languages. A 
benchmark is a routine, which in this case 
is written in each of the different lan- 
guages, to perform a standard task. Here 
we present six simple routines in ten dif- 
ferent languages. Each shows different 
dimensions of the language and uncovers 
some strengths end surprising weak- 
nesses. Broad comparisons can then be 
made among the languages. One thing that 
benchmarks do not do especially well Is 
tell you what the “fastest language is. 
Labeling a language “fastest” based on a 
series of benchmarks is akin to the blind 
men describing the elephant. 

Our main reason for presenting these 
benchmarks is to illustrate ways in which 
a language’s capabilities may mesh with 
your needs. There is also a certain unde- 
finable way in which a language meshes 
with your personality. Some people 
strongly prefer the structure of the COBOL 
environment, while others feel con- 
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strained by it. APL users claim that that 
language changes the way they think 
about problem-solving in general. The 
convenience of interpreters is priceless to 
some, worthless to others. A final consid- 
eration is the environment for which 
you're writing programs. Do you want the 
code to be transportable? To what kind of 
machines? Will the program be modified 
in the future by someone other than your- 
self? Does It have to be fast? Blazingly fast? 
Are you going to be the only user? Is there 
a prevailing standard language in the 
industry toward which your program is 
targeted? The ways in which the bench- 
marks are written In our sampler of lan- 
guages and the performance of each one 
may help you decide. For our benchmark 
tests we have selected versions of the lan- 
guages that are representative of what's 
available. in no way have we attempted to 
test every available version of every lan- 
guage. (See the Product Information side- 
bar for a more complete list of vendors of 
these languages.) 

Once you have selected a new lan- 
guage, give It every chance to prove Itself. 
If you are already proficient in BASIC, you 
may be overwhelmed by the seeming com- 


plexity of PL/ or the abstractions of APL. 
You may, on the other hand, take immedi- 
ately to the structures of C or Pascal. In 
most cases, you will have to do more to 
write a program than you are doing in 
BASIC, the exceptions being APL and 
FORTH. So, buy a book; buy two books. 
Take a course. But learn your new lan- 
guage. Give it a chance to show its stuff. 


Actual Benchmarks 

Our first benchmark is simply an emp- 
ty loop. We're asking the machine to do 
nothing 10,000 times. This gives us a han- 
dle on the flat-out looping—or iteration— 
speed of the language. Since asking any 
language to do something just once is llke 
asking to see the fastest draw In the West 
(Wanna see it again?), we must ask it to 
repeat a task many times in order to find 
out bow long it takes for one pass through. 
For example, BASICA takes 5 seconds to 
do the empty loop test, while COBOL 
takes 3.3 seconds for the same test. 

The second test, Integer addition, adds 
one to a variable until it equals 32,767, the 
limit for a 2-byte signed integer. Integer 
addition, like looping, is important in 
gauging a language's performance in time- 
critical operations. 

The third benchmark, floating-point 
arithmetic, takes the mathematics out of 
the CPU and into memory, since double- 
precision or floating-point numbers are 
too large to fit into the 8088's registers. 
This routine gives you a handla on tha ral- 
ative efficiency of the floating-point calcu- 
lation routines built into the language, an 
important consideration if you are doing 
lots of mixed or repetitive calculations. 

String concatenation is our fourth test. 
In it, we assign strings to two variables, 
then combine the two variables Into a 
third. Languages vary widely in their abll- 
ity to handle strings and, while this test is 
far from inclusive (finding substrings 
within strings is another important fea- 
ture), it is indicative of overall string-han- 


Figure 1: An empty loop, expressed in BASIC. 


i ‘Empty loop in BASIC 
5 DEFINT X 

7 TIMES = "0" 

10 FOR X = 1 TO 10000 
20 NEXT 

30 PRINT TIMES 


Figure 2: A FOR-NEXT loop. 


1 ‘Integer count in BASIC 
3 DEFINT xX 

5 TIMES = °0° 

10 WHILE X < 32767 
2ox=x+1 

30 WEND 

40 PRINT TIMES 


Figure 3: DEF instructions for the BASIC interpreter. 


i "Floating point 

5 DEFINT X 

7 TIMES = "0° 
FOR X = 1 TO 10000 
A=0:B21234.56:C=78.9 
A=B°C 
A=B/C 
NEXT 
PRINT TIME$ 


Figure 4: To slow the program down strings are assigned within the loop. 


1 "String concatenation teat. 

5 DEFINT X 

7 TIMES = "0° 

10 FOR X = 1 TO 10000 

20 AS = "Thia ia a atring” 

30 BS = "Thia fa a longer atring with lots of worda in it.” 
40 C$ = AS+BS 

50 NEXT 

60 PRINT TIMES 
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Figure 5: Toble lookup in BASIC. 


1 Table lookup test, 

3 DEFINT B-2Z 

5 DIM A(25) 

8 TIMES = "0" 

10 FOR X = 1 TO 1000 

15 RESTORE 200 

20 FOR LOOP = 1 TO 25 
30 READ A(LOOP) 
40 NEXT LOOP 

50 NEXT 

60 PRINT TIMES 

70 END 

200 DATA 1,2,3,4,5 

210 DATA 6,7,8,9,10 

220 DATA 11,12,13,14,15 
230 DATA 16,17,18,19,20 
240 DATA 21, 22,23,24,25 


Figure 6: This benchmork demonstrates BASIC's ease in hondling records. 


1 ‘File accese test. 
3 DEFINT X 
5 TIMES = "0" 
OPEN °R",1,"TEST.DAT" ,-132 
FIELD #1, 132 AS RECORDS 
POR X = 1 TO 100 
PUT #1,X 
NEXT X 
"read recorda back. 
POR X = 1 TO 100 
GET #1,X 
NEXT X 
‘modify and rewrite records. 
FOR X = 1 TO 100 
GOSUB 200 
LSET RECORDS = "Modified" 
GOSUB 300 
NEXT X 
PRINT TIMES 
END 


GET #1,X 
RETURN 
PuT #1,X 
RETURN 


Figure 7: In LOGO, the string concotenotion test. 


TO STRING CONCATENATION 

MAKE "A [THIS IS A STPING] 

MAKE “B [THIS IS A STRING WITR LOTS OF WORDS IN IT.) 
MAKE "C SENTENCE 3A 3B 

END 


TO STRING.CONCATENATION, TFST 
REPEAT 10000 [STRING .CONCATENATION] 
END 











dling speed. 

The fifth test produces the greatest 
variation when translated to other lan- 
guages. This is because languages vary 
drastically in the way in which they store 
data in tabular form internally. In the case 
of BASIC, DATA statements are accepted 
uncritically by the program. If there were 
an error, such as an alphabetic character 
among the numbers or a misplaced com- 
ma, it would not be detected until you ran 
the program. In a strongly typed language 
like Pascal, however, the compiler would 
check that each entry matched the 
declared data type during the compilation 
process. It is nearly impossible to get bad 
data into languages that are strongly 
typed. 

The final test is the only one that goes 
“outside” memory to the disk. It gives 
some indication of the ease of handling 
files and the relative efficiency of the 
interaction with MS-DOS. We selected a 
file length of 132 because it might repre- 
sent the width of lines to be printed in a 
real application, and because it does not 
agree with the sector size or any even frac- 
tion thereof of the operating system. Over- 
all, we were pleasantly surprised at the 


Ove nic 


that benchmarks do not 

do especially well is tell 

you what the “fastest” 
language is. 





speed with which the languages handled 
disk I/O, Note that PC LOGO does not han- 
dle file-oriented functions at this time, so 
it did not participate in this test. 

Not having experience in all the lan- 
guages that are being tested, we farmed 
out the actual coding chores on some of 
the languages from our BASIC prototypes. 
Each of the persons or companies is an 
expert in the language we assigned. Their 
comments are included in the body of this 
article and in various notes within the 
tables and sidebars. 


@ BASIC 

Here is our empty loop in BASIC (see 
Figure 1). Note that we do not use the vari- 
able name in the NEXT statement to max- 
imize speed. 


Counting to 32,767 can be done either 
of two ways, with a WHILE loop or a FOR- 
NEXT loop. FOR-NEXT is many times 
faster (see Figure 2). 


Floating-point operations are assumed 
by the BASIC interpreter unless instructed 
otherwise by a DEF instruction (see Figure 
3). 


Notice that we are assigning the strings 
within the loop (see Figure 4). This slows 
the program down, but this is all right fora 
benchmark. 


An interesting finding in this bench- 
mark is that BASIC converts the represen- 
tations inthe DATA statements (which are 
stored as you typed them) to single-preci- 
sion numbers faster than it can convert 
them to integers (see Figure 5). 


BASIC's ease in handling odd-sized 
records is evident in this benchmark (see 
Figure 6). It has an advantage over lan- 
guages that only provide sequential access 
to files or that require files to be closed or 
“rewound” before they can be reac- 
cessed. 


@ LOGO 

Bill Glass, of Harvard Associates, pro- 
vided our LOGO routines. Written by Gold 
Hill Computers, Inc., of Lincoln, Massa- 
chusetts, PC LOGO is a product of Harvard 
Associates. Bill comments: “LOGO is very 
different from other languages, since it 
provides an integrated programming envi- 
ronment (combined program editor and 
runtime support). This frees users from 
having to control storage allocation, but 
intermittent garbage collection (reuse of 
memory) can potentially extend computa- 
tion times.” 


The technique used for implementing 
the string concatenation test is similar to 
that used in the floating point test (see Fig- 
ure 7). 


Figure 8: In LOGO, the internal data lookup test. 


TO INTERNAL.DATA.LOOKUP 
MAKE “OATA [1 23 45 67 8 9 10 1I 12 13 

14 15 16 17 18 19 20 21 22 23 24 25) 
MAKE "A ° 


REPEAT 25 MAKE °A SENTENCE :& FIRST :DATA MAKE “DATA BUTFIRST :DATA} 


END 


TO INTERNAL. DATA.LOORUP.TEST 
REPEAT 1000 [INTERNAL.DATA. LOOKUP) 
END 


Figure 9: In COBOL, the working storage section for the string concotenotion 
program. 


IDENTIFICATION DIVISION. 

PROGRAM-ID. STRING. 

ENVIRONMENT DIVISION. 

CONFIGURATION SECTION. 

SOURCE-COMPUTER. VICTOR 9000 
OBJECT~COMPUTFR. IBM-PC. 

DATA DIVISION. 

WORKING-STORAGE SECTION. 

77 +A PIC X(16) VALUE “This is a string". 
77 +B PIC X(48) VALUE 


"Thie is a longer string with lote of worde in i 


77, «C «PIC X(64). 

PROCEDURE DIVISION. 

O00-MAIN. 
PERFORM CONCATENATE-STRING 10000 TIMES. 
STOP RUN. 

CONCATENATE-STRING. 
STRING A B DELIMITED BY SIZE INTO C. 


COBOL 's reod/write/modify program. 


IDENTIFICATION DIVISION. 

PROGRAM-ID. FILEHN. 

ENVIRONMENT DIVISION. 

CONFIGURATION SECTION. 

SOURCE-COMPUTER. VICTOR 9000 

OBJECT-COMPUTER. IBM-PC. 

INPUT-OUTPUT SECTION. 

FILE-CONTROL. 
SELECT TEST-DATA-FILE ASSIGN TO DISK 
ACCESS MODE IS SEQUENTIAL. 


DATA DIVISION. 
PILE SECTION. 
FD TEST-DATA-FILE 
LABEL RECORDS ARE STANDARD 
VALUE OF FILE-ID IS "TEST.DAT*. 
01] TEST-RECORD PIC X(132). 


WORKING-STORAGE SECTION. 
77 DOLLAR-RECORD PIC X(132) VALUE ALL 'S'. 
O01 SWITCHES. 

03 E-O-J-SWITCH PIC X VALUE 'N’. 

88 E-0-J VALUE 'Y'. 

PROCEDURE DIVISION. 
OOO-MAIN. 

OPEN OUTPUT TEST-DATA-FILE. 

PERFORM WRITE-NEW-RFCORD 100 TIMES. 

CLOSE TEST-DATA-FILE. 

OPEN I-O TEST-DATA-FILF. 

PERFORM REWRITE-OLD-RECORD UNTIL E-O-J. 

CLOSF TEST~DATA-FILF. 

STOP RUN. 
WRITE-NEW~RECORD. 

WRITE TEST-RECORD. 
REWRITE-OLD-RECORD. 

READ TEST-DATA-FILE 

AT END MOVE 'Y' TO E-O-J-SWITCH. 
If NOT E-O-J 
REWRITE TEST-RECORD. 
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LOGO begins to show its unique tal- 
ents in the internal data lookup test. The 
words FIRST end BUTFIRST are used to 
select the first element from the array end 


ONT USE 
COBOL if your 
application is primarily 
personal or if you know 
that it will not be used 2 
years hence. 


then eliminate the first element from the 
remainder of the array (see Figure 8). 


@ COBOL 

Mark Wisan, president of V.P. 
Communications, Inc. hes been working 
with COBOL since 1973 as a programmer, 
systems analyst, and consultent. Most of 
his experience has been with IBM 360/370 
COBOL and IMS datebase epplications. 
V.P. Communications, Inc. provides sales 
and support of business and personal 
computers and offers custom program- 
ming in dBase IJ, COBOL, and BASIC for 
Victor 9000s, IBM PCs, and PC compati- 
bles. 

Wisan reports that IBM PC COBOL 
(Microsoft COBOL) is very similar to the 
versions that run on very large IBM sys- 
tems, as well as on mainframes from other 
manufacturers. In addition, the Microsoft 
COBOL source code runs with only minor 
changes on 8-bit CP/M systems, and most 
computers that support MS-DOS. 

Wisan comments, "Don't use COBOL if 
your application is primarily personal or 
if you know that it will not be used 2 years 
hence. Don’t use COBOL unless you are 
willing to write for future programmers 
who may have to modify your code when 
you are no longer available to advise them. 
Don't use COBOL unless you are willing 
to take the time to carefully design your 
application and get it going in a modular 
“top-down” structured fashion.” 

V.P. Communications, Inc. is located 














Writing in assembly is the way to wring 
the maximum utility out of your mechine. 
If it can't be done in assembly, it can’t be 
done at all. If code must run as fast as pos- 
sible, or must be compressed into the 
smallest possible amount of memory (note 
that these two are not necessarily compet- 
ible objectives), assembly language is the 
language to use. 

In a good assembly languege program, 
well over half the characters in each 
source file are comments rather than code. 
For trivial programs such as the string 
concatentation program, the comments 
are not absolutely necessary, but are 
included just to give the reader a sense of 
what is going on. 

In other programs—internal data table 
lookup, record create, read, updete—the 
comments are essential. They serve to 
remind you of what you are doing as you 
write, and they make It posslble to modify 
or correct the program without having to 
completely re-analyze the logic every 
time. 

Anyone who has tried to figure out 
how a program works by looking at the 
uncommented code produced by the U 
(unassemble) command in the PC’s Debug 
utillty will Immediately appreciate the 
value of comments. Even the sparse ones 
are helpful for understanding program 
logic. 

In assembly, there is no pretense that 
the code in itself is "selfdocumenting.” 
The microprocessor is designed for com- 
puting power, speed, and efficiency first; 
ease of programming is, at best, a second- 
ary design consideretion. 

Historically, Intel has not been known 
for producing machines that are easy to 
program in assembly. The 8088/8088 fam- 
ily is no exception. These microproces- 
sors are filled with llttle quirks and spe- 
cial situations that allow the programmer 
to squeeze every possible bit of computa- 
tional speed out of the technology. 

As a consequence, learning to program 
the 8088 in assembly language requires 
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Assembly Language 


In most assembly language programs, well over half 
the characters are comments, which are helpful in 
understanding the program’s logic. 


rote memorization of miscellaneous spe- 
cial features. For example, the 8088/8088 
family all bave eight 18-bit general-pur- 
pose registers, denoted AX, BX, CX, DX, 
SI, Dl, BP, and SP. They are generel pur- 
pose in that each register can be used for 
addition, subtraction, logical operations, 
end shifts, but eech register elso has one or 
more special purposes: 

@ AX must contain one of the factors 
when multiplying. 

@ BX bas a special role in translating 
character codes. 

©@ CX must be used with looping and 
repetition instructions. 

@DX must be used to bold I/O 
addresses greater than 255. 

@ SI points to the source charactere in e 
string move. 

@ DI points to the destinetion in a string 
move. ; 

@ BP as an address pointer points into 
the stack by defeult. 

@ SP has stack maintenance as its pri- 
mary function. 


Ti 


microprocessor is 
designed for computing 
power, speed, and 
efficiency first; ease of 
programming is, at best, 
a secondary design 
consideration. 





The ebove list is not complete. There 
are additional special purposes for each 
“general-purpose” register, and the pro- 
grammer must be familiar with ell of them 
in order to write efficient 8088/8086 
code. 















Since each register hes been essigned 
special functions thet it alone can per- 
form, velues mey not al weys be in the par- 


Aone 


who does a significant 
amount of assembly 
language programming 
builds up a library of 
subroutines and pieces 
of code that can be used 
as building blocks. 





ticular register where they are naaded. 
The contents of any registar need to be 
shuffled around, which is one of the 
things that makes the code of the floating- 
point operations program somewhet con- 
voluted. Part of the program has no pur- 
pose other then to move e pertiel result out 
of tha wey or into a register with e partic- 
ular special purpose. 

Although it is possibia to write assem- 
bly language programs from scratch, eny- 
one who does a significant amount of 
essembly language programming builds 
up a library of subroutines end pieces of 
code thet can be used as building blocks. 
The IBM PC Mecro Assembler facilitates 
the use of such buiiding biocks by provid- 
ing an “inciude” instruction and a "“mac- 
ro” processor. The "includa” instruction 
tells the assambler to include in the 
assembly the contents of the file named in 
the "include" instruction. In en assambly 
listing, linas of coda brought into the list- 
ing via an “include” instruction ere pre- 
fixad with e latter "C." 

Thus, in the record create, read, updete 
program, the instruction “include dos- 
call.asm” tells the assembler to includa at 


thet point ell of the code in the file named 
doscall.esm. f creeted this file so that f 
would not have to remember the function 
number for each of the 30 or so DOS func- 
tions. ft assigns mnemonic nemes to them 
so f cen refer to them by neme in the main 
program. 

The “macro” procassof built into the 
essamblar is another productivity tool for 
writing assembly ianguege code. It allows 
you to define, for the duretion of en assem- 
bly, new instruction codes thet stend for 
several or meny lines of code thet may be 
repeeted in the body of e progrem. The 
includad file, *doscall.asm,” in the record 
creete, reed, updete program conteins the 
definition of a macro named “doscall,” 
which stends for the code necessery to 
invoke e DOS function. In an assambly 
listing, lines of source code created by the 
mecro processor are prefixed by a plus 
sign (+). 

In eddition to the use of the include 
end mecro fecilities of the IBM Personal 
Computer Macro Assembler, the record 
create, read, update program and the float- 
ing-point operations program were writ- 
ten with the assistence of e structured 
essembly preprocessor, which enebles the 
programmer to use structured program- 
ming constructs such es if-else-endif, 
repeet-until, and while-endwhile. The 
preprocessor converts these constructs 
into the eppropriete assembly code, re- 
lieving the programmer of just a little bit of 
the burden of assembler language pro- 
gramming. 

These structured assembiy pseudo- 
instructions show up as comment fines 
beginning with xif, xifcond, xelse, xendif, 
xrepeet, xuntil, xwhile, end xendwh. The 
code generated from them by the prepro- 
cessor follows them, but other than the 
fact that the ganerated code lines do not 
contain comments end the fact that lebels 
generated by the preprocessor all have the 
form x9999x: (where 9999 is a 4-digit 
hexedecimal number), there is no wey to 
distinguish tha code genarated by the pre- 
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processor from the rest of the code. 

All of the programs were essembled 
using the {BM Personal Computer Macro 
Assembler (version 1.00) on e 128K PC 
with the 10-megabyte hard disk expansion 
chassis running DOS 2.0. Programs were 
linked using the DOS 2.0 version of LINK, 
except for the record create, reed, update 
program, which had to be linked with the 
DOS 1.1 version of LINK because of prob- 
lems encountered with the 2.0 version. 
Finally, the .COM files for ectual execu- 
tion were creeted using the DOS 2.0 ver- 
sion of EXE2BIN. —Louis J. Cutrona, Jr. 





HE 
preprocessor converts 
constructs into the 

late assembly 
code, relieving the 
grammer of just a 
little bit of the burden of 
assembly language 
programming. 


Louis J. Cutrone, Jr. provided our 
assembly lenguege routines. He consults 
in the aree of microcomputer system 
design and programming, specializing in 
the IBM Personal Computer, and recently, 
he teught a class in IBM Personal Comput- 
er Mecro Assembler Languege Progrem- 
ming. Dr. Cutrona is in the process of 
developing several utility programs for 
the fBM PC, including the structured 
assembler preprocessor program men- 
tioned in the sidebar on assembly lan- 
guege. You can contect him et (201) 447- 
3270, 





Figure 11: String concatenation in assembly language. 


comment * 
This program makas use of anothsr of tha 8088's powsrful instructions: 
Tha string move instruction ("movs") and ths rapatition prafix 
(*rap*). 


Tha string mova instruction causas tha charactar located in the 
data segment at tha offsst specified in tha sourca indax register 
(SI) to ba copiad into ths sxtra segment at tha offsat specifiad 
in tbe destination index registar (DI), following which tha source 
indsx and ths dsstination indax are botb incramentad by 1. 


The rapatition prafix, which is ralated to ths loop instruction, 
parforms tha following oparations: If tha currant valua of tha 

count register is xaro, skips tha instruction to whicb it is 

prafixad (in this cass "movsb"), and passas control to tha naxt currant 
instruction. If ths currant valua of tha count registsr is not 

zero, executes tha string primitiva instruction and than subtracts 

1 from tha currant contents of ths count registar,. 


Tha nat affact is that tha "rep* prsfix causss ths repsatsd 
axscution of tha string primitivs instruction, ths numbar of 
repatitions baing datarmined by tha numbar stored in tha count 
registar (CX) when tha repstition starts. 

ca] 


segmant rIdsntifias tha start of a logical segmsnt of assamblar cods. 
assuma cs:cssg,ds:cssg,ss:cseg ;This is what tha asssmblar naads to know to address data. 


org 1208 +Locata data arsa aftsr coda, but dsclars it first. 


as db "This is a string" 

langth_a$ equ $- as 3Ths special symbol "$* stands for the currant valua of tha 
slocation countsr, a valua oftsn raprasanted in othar 
yasssmblsrs by ths special symbol "** 

bs db "This is a longar string with lots of words in it.* 

langth_b$ equ $ - bs 

cs db lsngth_a$ + lsngth_b$ dup(?) 


org 1008 1Coda starts bsra for a .COM fila 


initializes 
eld Sat tha diraction flag so that ths string primitives 
will work from lower to highar memory locations. 
31f we had sst this flag to 1, using "std", tben tha 
retring primitivs instructions would decrament tha 
rsourca indax and dsstination indax aach time instaad 
30f incramanting. 
ex,10000 Sat numbar of times to repaat tha loop 
naxt_x: 
ax,cx 1Savs tha currsnt valus of tha loop countsr into tha A-registar. 


si,offsat a$ Put ths offsat of a$ in ths data segmant into tha sourca indax. 

di,offsat c$ ?Put tha offsat of c$ in tha axtra segment into tha dsstination indax. 

cx, lsngth_a$ #Put the numbar of characters in string a$ into tba count register. 
movsb ;Copy thse charactars from a$ into c$ 


si,offsat bs Put ths offsest of b$ in the data segmsnt into tha sourca indax 
yThe dastination indax is alraady pointing to tha naxt charactar 
tin c$ because that's how ths preceding "rep movsb® laft it. 
mov cx, langth_b$ +Put the number of charactsrs in string b$ into tba count register. 
rep movab +Copy ths charactars from b$ into c$ 


mov cx,ax ?Ratriavs tha currant vslus of tha loop counter, 
loop naxt_x zand rapaat tha abova until tha countsr hits zaro. 


int 208 Return to DOS 


ands yIdantifias the and of tha logical segment named "cseg" 
and initialixe #Tells tha asssmbar whara sxecution is to begin. 
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Figure 12: A record/create/read/update program in assembly language. 


include 
include 


cseg 


diskfile 
new_dsts 
length_n 
record_a 


initiali 


rxrepeat 
x0001x: 


pyxuntil 


yxrepeat 
x0002x; 


pxuntil 


doscall.ssm 
fcb.asm 


segment 
sssume cs:cseg,da:cseg 


2008 
feb 
db 
equ 
ab 


org 
<0, "TEST 
"Modified" 

§ ~- new_data 
132 dup(" *} 


ew_data 
rea 

org 1008 

ze: 

doscall eet_dta,record_srea 
doacall create_file,diskfile 
mov diskfile.lrecl,132 
xor bx,bx 


inc bx 

mov diakfile.relrec,bx 
doscall random_write,diakfile 
bx,ae,100 

emp bx,100 

jnae x0001x 


xOr bx, bx 


inc bx 

mov diakfile.relrec,bx 
doacall random_resd,diskfile 
bx, ae,100 

cmp bx,100 

jnae x0002x 


doscall close_file,diakfile 
~ modify and rewrite records 
eld 

doacell open_file,diakfile 


mov diskfile.lreci,132 
xor bx, bx 


;xrepeat 


x0003x: 


pxuntil 


bx 

read 

si,offset new_data 
mov di,offset record_area 
mov cx, length_new_data 
rep wovsb 

call write 

bx, ae, 100 

cmp bx, 100 

jnse x0003x 


ine 
call 
mov 


doacsl] close_file,diskfile 
int 208 


*,"DAT"> 


?Define PCB for disk file. 


yInitialize to blank as BASIC does. 


sSpecify location of program's input/output buffer 


wCreate a file named "TEST.DAT" 
7Set logics] record length to 132 
We will use BX as the record number counter 


7Next value of record number counter 
7Set record number field in PCB 
+Write contents of record_area to file. 


Zero BX for use as counter for reading back 


Next value of record number counter 
7Set record number field in FCB 
Read contenta of record into record_area 


Close the file 


Make string primitives increment 

1Open the file 

Set logical record length to 132 

Zero BX for uae ss counter for records modified 


yNext value of record counter 

7Call subroutine to read record number in BX 
#Point to new data 

7Point to input/output ares 

7Tell how many characters to move 

7Copy characters into record area 

7Cal} subroutire to write modified dats 


Close the file 
Return to DOS 


+Subroutine to read the record specified in Bx 


tread 


read 


proc near 

mov Giskfile.relrec,bx 
doacsl} random_read,diskfile 
ret 

endp 


7Te1] assembler this is s NEAR avbroutine 

7Set the record number to be resd 

zRead it in 

Return to caller 

?Tell sssembler that’s s1l for this subroutine 


;Subroutine to write the record specified in BX 


write 


proc near 
moy diskfile.relrec,bx 
doacall random_write,diskfile 
ret 

endp 


enda 


end initialize 


7Tell assembier thia ia a NEAR aubroutine 

Set the record number to be written 

Write it out 

rReturn to caller 

Tell assembler that's sl] for this subroutine 
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Figure 13: Pascal's string concatenation ‘operator © CONCAT is ents 


progren etring_conestenet ions 
ver x : integer; 
ee: ’ Heteing (80); | 


for a 30 X to 0000 do . 


in 

ci ‘thie ‘fe 8 et rina 

bi ‘this is 8 me tering, ve tote ist words ae = 
pail ge oll BEET py See ye. 

ty 


* end. »., 


Figure 14: The relidivvatte ‘modify iekim in Pascal. 


progren feo ede npul souree wr ny 
conet bell = 7; " Lys 
ax ind « att recor: 
te. Es oe a eae. tbl 
end) 
var x bytes 
fvte file of recy 


Ganign fyle, ‘test .dat'))_ 
fyle’ .dste <= "Creetion * ; 


oo, wewrite (fyle); 


for a := @ to 99 go potityie) 
closa(fyle); ve 
writeln Youtput,chi (bel) r 
reeet (fyle); 
for x := 1 to 99 do get (tye) 
close(fyle); ; ; 
writeln (output ,chr (bell) dy j 
fyle.mode := ner eee) 4 ‘awe a =: accese } 
reset (fyled; (= " ~ os kyle 
for a := 0 to ty a0 
in, 
eeek (fyle,a 
et (fyle); 
fyie* yaate = ae bt one 
seek (fyle,a}s © 
pot (Sy00)9 





and; 
glose(tyiery 


Figure 15: . String concatenation in FORTH. 


eg Blocks 127 7 
. O.». £ 06/29/83 - PC Magezise benchmark programs, in paarener 4) 
of TASK 9 STRINGA 9 Load baie tad word set ) oo 4 


255 SVARIABL& A-STRING  ~ 
255 4VARIABLA B-STRING 
@ STRING-CONCAT 
"$8 This is s ptring* A-STRIRG 
. 9° This is s Ageans string with ‘rote of words ia it." 
S-STRING $1 10000 0 
pO. 5 A ERIS brstnING a oe ae “oor 1 


* 958 SVARIABLE e-prarna 


Figure 16: Record Management function in FORTH. 


* Blocks: 129 stn 
ot 06729703 = Pc nagsvine benchaark Prograne, in RNGPORTH ¥ 


ht Record create, read, opdate )) ~ isi ha ‘wasK ‘, 
STRINGS ¢ Load STRINGS word set ) 
\ BLE @ 1¢ CONSTANT FILE-AREA ( Pile area to start in next bls) 
& @BCORD-AREA 7 /MOD PILS-AREA + BLOCK SWAP aae etre | 
~ ¢ CLEAR-PILAa 100 0 Het Lia Ns 
RG Aral ke a UPDATE My 
“LOOP FLUEA 
 READ-aECS *y00 0 a ae 
 MODIPYEAEWRITS | 5 100 
DO s° esr a RECORD-AREA 9 UPDATE ’ 


LOOP PLOaAa 
ts RECORO-TEST| Cuann-riLe PEAD-RDCE acelin ’ 


° 
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across the street from the World Trade 
Center in New York's financial district. 
Wisan can be reached at {212} 608-4000. 


Notice the working storsge section for 
this version of the string concatenation 


program (see Figure 9). It requires you to 
specify the length of each string as well as 
its contents. 


The read/write/modify program (see 
Figure 10) gives you an idea of how 
COBOL programs begin to look in a busi- 
ness environment. The FD in the data 
division describes the records to be crest- 
ed snd used by the program. 


Tze: 


a certain undefinable 
way in which a 
language meshes with 
your personality. 





@ ASSEMBLY 

The program shown in Figure 11 
makes use of one of the 8088's powerful 
instructions: The string move instruction 
{movs) and the repetition prefix (rep). The 
string move instruction causes the charsc- 
ter located in the date segment st the offset 
specified in the source index register {SI} 
to be copied into the extra segment at the 
offset specified in the destination index 
register (DI), following which the source 
index and the destination index are both 
incremented by 1. 

The repetition prefix, which is related 
to the loop instruction, performs the fo!- 
lowing operetions: If the current velue of 
the count register is zero, it skips the 
instruction to which It Is prefixed {in this 
case, “movsb”), and passes control to the 
next current instruction. If the current val- 
ue of the count register is not zero, it exe- 
cutes the string primitive instruction and 
then subtracts 1 from the current contents 
of the count register. 

The net effect is that the “rep” prefix 
causes the repeated execution of the string 


Figure 17: APL string concatenation. 


9 PROBS; CsN 
Neg 


12 


primitive instruction, the number of repe- £22 LOOPE#0x4 10000: NeNed 
ions being determined by the number £32 Ae'THIS 1S A STRING 
titions being determined) by [42 Be THIS 1$ @ LONGER STRING WITH LOTS OF WORDS IM IT.‘ 
stored in the count register (CX) when the C52 Cea, 
repetition starts. f62  4L0oP 


The final assembly language program 
(see Figure 12) uses two included files, 
one thet makes DOS calls easier, end one 


that helps the programmer in satting up ° PROBS N Figure 18: APL floating point. 
file control blocks. t UBeNe1 234,56 

YCeNo78.9 
@ Pascal 21 UREYBEUC 


Pascel's string concatenation operator, 43 UREUBEYC 
CONCAT, is straightforward (see Figure 


13). Note that the length of the strings ; . 
must be declared in the beginning of the Figure 19: String concatenation in dBase I. 


program. * dBaaa II atring concatanation. 
* Nota that all memory varisblaa must be 
* asaigned a valve bafore they can be refaranced. 


The read/write modify program (see ? “atarting..." + chr (7) 


Figure 14) uses two file modes, sequential aat talk off 
and direct. The files are created and read STORE 1 TO Xx 
sequentially and then modified in direct po Ren rare atring' TO A 
or random mode. STORE ‘This ia a longer atring with lota of worda in it.’ T0 B 
STORE A+B TO C 
@ FORTRAN STORE X+1 TO X 
Edie Windsor, who provided our FOR- ENDDO 
TRAN routines, is a netive of New York CLEAR 
aat talk on 


City who worked in various capacities for ? "£iniahedl" + chr(7) 
IBM over a period of 16 years. She has 
been involved with FORTRAN since her 
early research in 1956 at NYU, where she 
worked on iterative solutions to 4th order Figure 20: dBase III file update program. 


differential equations. A year latar she * GBana II fila updata program. 


authored the NIM program thet IBM dis- * Thia program vaaa a pra-dafinad 132 byta 
tributes with updates to 704 FORTRAN. * fila to ba craatad, raad and updated. 
At IBM, she was a Senior Programmer yracartaee ve" + chr(?) 
in the Systems Development Division, aet talk off 
specializing in specification design, im- pees ey . 183 
plementation of systems, and languege APPEND BLANK 
processors, as well as architecture systems REPLACE PIELD] WITH X 
requirements, product planning, end ited X+1 TO x 
strategies. She has extensive axperience CLEAR 
with FORTRAN on the IBM 704, 709, USE TESTDB 
7090, 7040/44, the 360 series, tha 370 Ee Wrtbie ke 181 
series, and others. STORE PIELD1 TO A 
Edie subsequently meneged en IBM STORE X+1 TO X 
group responsible for FORTRAN, COBOL, BENS 
and Algol standards; and wes responsible a, 
for IBM's Corporate Languege Strategy. 
In FORTRAN, strings are handled as Ey Tlie: 2 101 
arrays of individual charecters, which REPLACE FIELD2 WITH “Modifiad" 
accounts for its low performance in the store X+1 TO X 
benchmarks (see Figure 22). ENDDO 
The file handling program shows the CLEAR 
detailed specifications that FORTRAN re- G2 BONS a 


? “Finiahadi" + chr(7?) 
quires in order to process them properly iat 
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Figure 21: PL/I programs. 


test4: procedure optione (main): 
declere 1 fixed binery; 

deciere # charecter (16); 
declere t chsrecter (32); 
declere cr cherecter (46); 

do i = 1 to 10000; 

8 = 'This is s etring’; 

t = 'Thie is s longer string with lote of worde in it’; 
res Cl ts 

end; 

end teec4; 


teet6: procedure optione(main); 
Geclere i fixed binary; 
decisre £ file; 

aéclsre record cherscter (132); 


fecord = *'; /* ej) blenks */ 
open file(f) pleat ge DAT’) record output; 


do i= 1 to} 
write file(f) tlomtreccraiy 


end; 
cloee file(f); 


arn ee -DAT') record Input; 
ieee fils(£) Antotrecord); 
close file(f); 
open fille(f) title(*PCMAG.DAT’) record output; 
do i = } to 100; 
record = ‘Modified’; 
write file(f) from(record); 
end; 
cloee file(f£); 


end teeté; 


Figure 22: String concotenotion in Fortran. 


PROGRAM STRING 

CHARACTER A*17,B*%49,C®67 

DO 40, 1=1,10000 

A = 'This is a string.‘ 

B = 'This is a longer atring with lots of words in it.* 
WRITE(C,'(A,A)}') A,B 

WRITE(®,"(A)') C 

STOP 

END 


Figure 23: File create/reod/updote in Fortran. 


PROGRAM FILEHAND 

CHARACTER*66 B,C, FI*10 

CHARACTER INIT 

DIMENSION B(101),C(101) 

INIT = 'y' 

FI = '@5:TESTDAT' 

OPEN 5,PILE =FI,STATUS='NEW' ,ACCESS='DIRECT’, 
1PORM='UNFORMATTED' ,RECL=132 

DO 40, I=1I,100 

WRITE(S,REC=1) INIT 

CONTINUE 

CLOSE (S,STATUS='KEEP*) 

OPEN 5,PILE =F1,ACCESS='DIRECT',FORM=*UNFORMATTED’ ,RECL=132 
DO 50, I=1,100 

READ (S,REC=1) B(1),C (1) 

CONTINUE 

CLOSE(5) 

OPEN 5,FILE =F1,ACCESS='DIRECT',FORM='UNFORMATTED' ,RECL=132 
oo 60, 1=1,100 

B(I) = ‘MODIFIED’ 

WRITE(S,REC=1) B(I),C(1) 

CLOSE (5) 

PAUSE 

OPEN 5,PILE =FI,ACCESS='DIRECT' , FORM='"UNFORMATTED’ ,RECL#=132 
READ(5,REC=20) B(101),C (101) 

WRITE(*,*(A)') B(101) 

CLOSE (5) 

STOP 

END 
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(see Figure 23). 


® APL 

Bob Lee provided our APL routines. He 
is a research psychologist who specializes 
in public opinion and consumer research. 
He first became acquainted with APL 
while performing survey studies in the 
late 1960s, and spent 20 years using the 
language as a communications researcher 
at IBM. He has developed courses in com- 
puters for executives in the educational 
field, and has taught numerous classes at 
IBM Systems Research Institute, NYU, 
and elsewhere. 

APL, the language with all of those fun- 
ny symbols in it, sure saves your typing 
fingers if not your eyes. 

The Floating Point Benchmark in APL 
does not require looping (see Figure 18). 
The header for the program defines this as 
a function that takes one argument, in this 
case N, which is the number of times the 
pair of floating point operations is to be 
performed. 

Line 1 creates a vector named VB with 
N elements, each with a value of 1234.56. 
Line 2 makes the VC vector, with N ele- 
ments, each valued at 78.9. The two vec- 
tors are then multiplied element by ele- 
ment in Line 3 with the resulting vector of 
N products assigned to a new vector called 
VA. In Line 4, the vector VB is divided by 
vector VC and assigned to VA again. Note 
that APL uses an “x” for multiplication; 
the "*" is used for exponentiation. 

APL calls concatenation “catenation” 
for some reason. We will need to set up a 
loop, as used in the empty loop bench- 
mark (see Figure 17). 

The counter, N, is set at 0 in the first 
line. The second line, labeled LOOP, 
works in the same way as the empty loop 
beochmark. Here, though, instead of using 
the labeled line OUT as an escape, we sim- 
ply direct the program to the nonexistent 
line 0 when 10,000 is less than is true. 
(This is the obverse to the BASIC and 
FORTRAN operations which continue un- 
til N is greater than 10,000.) 

Line 3 creates the first character string 
and assigns it to A; Line 4 the second 
string for variable B. in Line 5, the two 
strings are catenated by use of a comma 
and assigned to variable C. Line 6 
branches back to LOOP. 





| on 


FORTH 

FORTH’S unique flevor can be seen 
from the figures representing our bench- 
marks. 

Other then empty loop, string concate- 
nation may be the most recognizable in 
terms of deducing how the progrem works 
without a working knowledge of FORTH. 
See Figure 15. Remembering to read right 
to left, the array reeding task is rendered 
cleanly in FORTH. MMS’s version of 
FORTH is among those with e full disk /O 
capabillty. Although it does not run with 
MS/DOS (FORTH is en opereting system 
complete unto itself), the record menege- 
ment functions are complete (see Figure 
16). 


Gc 

Randall Swan, who provided the C 
routines shown below, is president and 
founder of the C-Team, a consulting firm 
that is designing several C language prod- 
ucts, including a C screen editor, a pack- 
age to translate BASIC into C, and a screen 
window manager. For the past several 
years, Swen has been providing turnkey 
computer systems to vertical markets such 
as the medical field. He may be reached at 
The C-Team, 60 East 12th Street, New 
York, NY 10003 (212) 477-0253, 


dBase ii 
dBose I!’s syntax comes from some of 
the best features the structured lengueges 


Figure 24: C languoge concotenotion program. 


{* 
{* 


main() 


char str1(18}; 
char str2[50]; 
char str3(80]; 
int i=10000; 


while (i--) 


Example 4 
String concatenation with 10,000 


Without pointers 


{* 
/* 
/* 
/* 


Declare string] as an 
Declare string2 as an 
Declare string3 large 


{ strepy(strl,"This is a string."); 
strepy(str2,"This is a longer string with lots of words in it.")}3 
* 


strcepy (str3,strl); 
streat (str3,str2); 


{* 
/* 


char *strl; 
char *str2; 


char str3[80]; 


int i=10000; 


while(i--) 
{ strl="This 
str2="This is a longer string with lots of words in it."; 


strcepy (str3,strl); 
strcat (str3,str2); 


Example 4a 


{* 
{* 
/* 
{* 


is a string."; 
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have to offer in terms of clarity. There is no 
GOTO. The sample programs are utterly 
readable and are probebly closer to En- 
glish than any other lenguege represented. 
Note thet the languege does not contain 
any count-limited looping ehility, but 
must increment e variable end check its 
value through use of the WHILE state- 
ment. Thus, there is no such thing as an 
“empty loop” in dBose and there is no 
equivalent benchmark. Similarly, there is 
no way to declare or access an array, and, 
consequently, no table lookup bench- 
mark. From the performance tests, It is 
obvious that asking dBase to do something 
10,000 times is not whet it was designed 
for et all (see Figures 19 and 20). 


is slower. 
iterations 


array of 18 characters 
array of 50 characters 
enough to hold both 
Initialize i for 10K loop 


7* String copy strl into str3. 
/* Concatenate str2 onto str3. 


Pointers used for strings is faster. 
String concatenation loop with 10,000 iterations 


stringl is a pointer to char text 

string2 is also a pointer to char text 

string3 is an char array for concatenation 
Index count starts with 10K & steps downto 0 */ 


/* String copy from strl to str3 */ 
/* Concatenate str2 onto str3 


oy 

















Figure 25: C language direct access disk I/O. 










Example 6 Direct Access Disk I/0. 
There are three phases to this program to demonstrate 
direct access (random access) disk I/O in C. 
Lattice extends the UNIX view of buffered file 
control but is fundamentally the way most 
non-UNIX C operating systems, ie. PC-DOS, do it. 
Social tradition of these non-UNIX compilers 
is the only thing that deems C 1/0 s0 similar 
and has eased the portability of source code, 
but does not guarantee it by any means. 
There is no standard of adherance for I/O in C, 
only tradition dictates, and it is a strong one. 

















The ‘fseek' statement is how record positioning 
is controlled relative to the beginning, the end, 
or the current location. 







Only one record of the datafile is kept in the 
program memory at any time. 






Phase I creates 100 blank filled 132 byte records onto disk. 
Phase II reads all 100 recs back from disk. 

Phase III reads in a record & then writes it back out, 

one record at time for all 100, just as 

if an update to the record were performed. 






*/ 
#include “stdio.h® /* Standard Library for Disk 1/0 */ 













Bain () 
{ 











char rec{133); /* The record is made of 132 blanks plus 
a terminating byte. */ 
PILE *fp; /* Pile pointer for buffered (level 2) 1I/0.*/ 


short i; /* This little guy is used to count to 100 */ 











/* The Make String function creates an indicated # of bytes */ 
strmak(rec,' ‘,132); 











/* Create the datafile or bitch. */ 

if( (£p = fopen("TEST.DAT","w")) == NULL ) 

{ puts(" Error: Can't create file 'TEST.DAT' for output."); 
exit (); /* quit out, can't stand it anymore. */ 















/* Phase I Write 100 blank records a/ 






for( isl; i<=#100; i++) 
fputs(rec,fp); /* Weite'm out baby! «/ 
fclose(fp); /* Close down the disk file */ 









/* Reopen datafile in append mode or bitch about it. */ 
if( (fp = fopen("TEST.DAT","a")) == NULL) 
{ puts(" Error: Can't open file 'TEST.DAT' for I/0."); 


exit (); /* quit out, that's all she wrote folks */ 
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End Statements 


Ml Even though you didn’t get 
to choose your own native 
tongue, you can choose one 
for your PC. 


Is there a “best” languege? Probably 
not. Some readers might criticize our 
benchmarks for not being "real-world” 
examples, but that was not our intention; 
we simply wanted to show similarities 
and differences in syntax and structure 
among the languages presented. 

It's impossible to do an article such as 
this and not draw some conclusions. 
Without getting into overly complex and 
controversial areas, it’s ohvious thet there 
are some very fast compilers in our sam- 
pling. There is also a middling fast com- 
piler and e dead-slow interpreter. Some of 
dBose II's times sparked comments ebout 
boping the sun would stay out long 
enough to get an eccurate reading from the 
sundial. Does this mean that we're going 
to give up dBase I! for all those in-house 
filing and list management chores? Not on 
your life. dBose II's strong suit is in-line 
processing of records, and selecting end 
indexing them according to your needs. 
It’s also pretty good et handling screens. 
They weren’t in the benchmark test 
because all of the pure programming lan- 
guages would have fallen miserably short 
in ease of development of a given applica- 
tion, even if the end result ran many times 
faster. There are many occasions when 
slow Is fast enough. 

In the same vein, witness the unsinka- 
ble BASIC interpreter. Forget operating 
systems. Forget snazzy spreadsheets. 
Hang up your modem, and, for that matter, 
junk your PC. The real hero of the personel 
computer revolution is BASIC. Micro- 
soft’s prodigal program bas coaxed out the 
programmer hidden within so many of us 
that it is and will continue to be an integral 
part of the personal computer scene for 
many years to come. True, BASIC Is slow 
compared to the compllers, but not leugh- 
ably slow. It will probably hold off LOGO 
as the interpretive language of choice for 
another 3 to 5 years. Okay, it’s inelegant 
and the line numbers are a pain. It lecks 





control structures and records. But you 
can beng out a quick and dirty program to 

lormat your spreadsheet files, filter 
offensive characters from a word process- 
ing document, or write e game to amuse 
your kids or yourseif. 

Style is important when you look at a 
language. Flowery phrases thet seem net- 
ural In Spenish simply sound stupid in 
Englisb. And so it is with programming 
languages. Reviewing the sample pro- 
grems, Pascal is probably the most elegant 
and cleanest, followed by your choice of 
the other structured languages—PL/I, C 
and dBose II. Pascal's deadly flaw, though, 
is its lack of standardization. FORTRAN’s 
prose is probably the most turgid, while 
COBOL certainly wins the prize for long- 
windedness. APL is in a class hy itself for 
economy of expression, but it’s too 
abstract for many people. LOGO has a 
charming simplicity, hut MAKE end BUT- 
FIRST and some of the other words sound 
a little contrived to my ear. The best thing 
about LOGO Is that powerful ideas sucb as 
recursion and list processing are ex- 


| 


hero of the personal 
computer revolution is 
BASIC. 





pressed simply and economically. 

FORTH, as other functlion-oriented 
languages, gives you the ebility to code up 
some pretty complex stuff and reduce it to 
a single word. Better still, that word 
becomes part of your vocabulary with no 
further effort on your part—no libraries, 
macros, compiletions, or assembly. On the 
other hand, you're manipulating a hypo- 
thetical processor in FORTH. The stack- 
oriented mechine doesn’t really exist. 
While this is true to an extent with other 
languages (you learn to think like the lan- 
guage’s syntax checker, not the actuel 
computer), it’s far more evident in 
FORTH. Assembly, meanwhile, couldn't 
be more ettuned to the processor. 

Of course, the programmer's style bas a 
lot to do with the utility of the end result. 
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The C programs in this article, for exam- 
ple, are as beavily commented as the 
assembly programs. While not strictly 
necessary, they allow an utter neopbyte to 
read the C programs and decipher how 
they work. No language is so selfdocu- 
menting that it can’t be improved with 
comments. Comments may range from 
lengthy dissertations down to a single 
character or even a punctuation mark. 
Making the program look easy is the mark 
of an accomplisbed programmer. Begin- 
ners tend to start writing programs before 
having fully analyzed the problem. Then, 
when things don’t work, they patch and 
repatch the program until the listing 
resembles e tengle of speghetti. While no 
language encourages such ection, some, 
like BASIC, make it inviting, while others, 
like Pascal and C, discourage it. 

Okay, you say, they've all got strong 
points and weak points, but surely we 
have some recommendations? You bet. 
Don’t give up BASIC if you program for 
your own pleasure or you do graphics on 
the PC. If you want to see the light bulb 
come on over the head of a programming 
neopbyte, let him start with LOGO or 
APL. PL, COBOL, and FORTRAN trans- 
late with relative ease to minicomputers 
and mainframes, while C best makes the 
transition to minicomputers running 
UNIX. It’s also quite portable among per- 
sonal computers. Portebility questions 
aside, we can’t see any reason why you 
would want to learn COBOL or FORTRAN 
for use on your PC. Pascal is easy to learn, 
although not nearly so as BASIC. So long 
as the implementation you choose does 
what you want, enjoy. Don’t expect much 
in the way of compatibility, though, if you 
change from one compiler to another. 
Don’t feel guilty if you don’t like Pascal. 
Meny converts would beve you believe 
thet it’s the only solution, but frankly, the 
p-System is ponderous and inelegant. 

Once you choose a new language, you 
may have trouble figuring out whether it is 
eleveting you to new heights of creativity 
or constraint. You can't own all of the 
great cars in the world, you can’t even read 
all the great books. You can’t know all the 
great computer languages, and each door 
that you open closes a bundred others. 
Choose carefully and know your needs 
and abilities. And once you've decided, 
don’t look back. /PC 
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BASIC Compiier $300 1280 1280 1280 
bytes bytes bytes 
“Advanced BASIC (BASICA) $60 126 bytes [17 128 bytes|140 | 128 bytes 1. 
Microsoft 


10700 Northup Way 
Believue, WA 98004 
(206) 828-8080 












Assembler 34 bytes : 532 bytes 
couOL—(<;kwtt”~*~*~«é SCLC 5632/2310 5760 [2.56 | 5760 | 1. 
bytes (minutes) | bytes (minutes) 
“FORTRAN —~—~S re | | a 35640 |1.01 35068 [23 2~St«=«dY«8ad 
IBM Corporation bytes bytes 


System Product Division 

P.O. Box 1328 

Boca Raton, FL 33432 

(800) 447-4700 

(800) 322-4400 lilinois 

(800) 447-0890 Alaska, Hawaii 


MMS FORTH System V2.0 
Milier Microcomputer Services 
61 Lake Shore Rd. 
Natick, MA 01760 


22 bytes 46 bytes 126 bytes 
(617) 653-6136 
Lattice C Compiler 7552 7552 8960 2 
Lifeboat Associates bytes bytes bytes 
1651 Third Ave. 
New York, NY 10028 
(212) 860-0300 


Somerville, MA 02143 
(617) 492-0660 


FE: mesa om | 
PL/1 $750 
Digitai Research Inc. 
160 Central Ave. 
Pacific Grove, CA 93950 
(408) 649-5500 


Harvard Associates = 
14848 14336 14336 7. 
bytes bytes bytes 
_ 
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10150 West Jefferson Bivd. es bie 


Cuiver City, CA 90230 
(213) 204-5570 


APL*PLUS/PC 
STSC, Inc. 
2115 E. Jefferson St. 
Rockville, MD 20852 
(301) 984-5000 
*Program becomes pari of workspace. 


260 Beacon St. 
258 bytes 384 bytes 
(minutes) (ri 















A Guide p 
Language erformance 


The IBM PC comes equipped with execution time and executable size 
BASIC, but different applications of a compiled program for six basic 
may require a different language. _ functions for eleven different 
Bilore choosing a language, you languages and compilers. The 
should consider your familiarity purpose of the chart is to contrast 


with it, the applications for which it the performances of several different 
will be used, and its ability to languages on the market. Some of 
handle programming tasks. The the information presented here was 


following chart compares the supplied by the manufacturer. 

















Introducing DataKeep... 


The new data management program that interfaces with 
other personal computer software to do more things easier. 


Communications 






Statistics rae 





Graphs K 


Word Processing 


Spread Sheets 


Mathtech, Inc. 


A Division of Mathematica, Inc. 
P.O. Box 2392, Princeton, NJ 08540 
(609) 799-2600 


Data Keep 1s a trademark ol Mathtech. Inc AAMIS I! is a regestered trademark of 
Matnematica Products Group Inc 1-2-3 «6 a trademark of Lotus Development 
Corporation MBA Contaxt 1s a trademark of Contaxt Management Systems. 


CIRCLE 316 ON READER SERVICE CARD 


Now small computer users can have an 
easy to use, comprehensive information 
management capability from Mathematica, 
the company already known for its IBM 
mainframe RAMIS II® software. 


DataKeep can become your core module for 
creating inputs to the best iBM PC-DOS or 
MS-DOS software available. Calculate in- 
formation using your data base, then in- 
stantly transfer it to word processor, spread 
sheet, graphic, or statistical analysis programs. 
While conceptually similar to integrated 
software packages, such as 1-2-3” or MBA 
Context”, DataKeep offers you much more. 
A true data management program, it satis- 
fies the demanding requirements of larger 
data files and routine processing tasks. 
And DataKeep is extremely easy to use. It 
is specifically designed for non-computer 
professionals, and comes with a complete 
primer. 

To integrate all your software with DataKeep, 
see your local computer dealer. You may 
also contact Mathtech directly by calling 
our toll free number or mailing the coupon. 


Call Toll Free: 800-222-0592 





Mathtech, Inc. 
P.O. Box 2392, Princeton, NJ 08540 


Send more information on how Data- 
Keep will help me manage more data 
in less time. 


Name = 





Firm __ ee 
Address 
City CCS Zip_ 


i) i Vers 
area code 








Every Executive Needs an 
Organizer Like T.LM. 


organization. For more 
information see your local IBM- 
PC dealer or contact Innovative 
Software for the name of the 
T.LM. dealer nearest you. 


Your valuable business 
information needs to be 
organized. T.1.M. can do it easily 
and quickly on your IBM-PC. As 
the executive’s data base 
Management system, T.1.M. 
makes it easy for you to 
assemble all your information so 
it can be ordered, changed or 
retrieved and then printed to 
suit a variety of circumstances. 
From phone lists through 


complex sales reports, T.1.M. 
helps you put it all together 
using plain English commands — 
no programmerese to confuse 
you. Plus T.1.M. interfaces with 
all of the most popular word 
processing systems as well as 
powerful tools like Visicale® ... 
T.LM. is the executive’s solution 
that’s simple to use, easy to learn 
and pays off in bottom line 
efficiency for you and your 


‘ 
1 \ e 

r ware developers of 
practical 
businessware for 
the executive. 





ow / 
MP, 


T.LM. Il is sold at Computerland® , Sears Business Centers, The Xerox Stores, Computer Marts, Entre’ 
Computer Centers™, CompuShops® and other independent dealers. 


300 W. 
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If you're looking to buy a dBASE-like 
system, Pa fee ike dBASE II? 

dBASE II is the relational database manage- 
ment system (DBMS) we introduced to the micro- 
computer world in 1980. It was the best, most 
powerful and easiest-to-use database management 


m available. 

a And it still is. 
You'll wonder how you managed without it. 

Because it’s so powerful yet so easy to use, 
dBASE II has become the stan for managing 
data with a microcomputer. 

Doctors an ae accountants and 
salespersons, stockbrokers and students, big 
businesses and small are all ing their data 


better with dBASE II. Books have written 
about it. And other mie aly data pepe 
programs measure themselves against w! 

dBASE II can do. 


dBASE II turns data into a company resource. 


dBASE If starts where file handling systems 
(such as our own Friday!™) leave off. 

You get a ing start on your business 
solutions because dBASE II includes a complete 
hands-on tutorial. You can quickly and easily 
create a full business information system because 
all of your data is at your fi ips. Usi 
English-like commands, you add, delete, edit, 
display, print and Gap your information. 

Once you've decided on what you want 
done, you save the instructions so that even your 
least experienced personnel can perform the most 
complex business functions with two words: 

Do Invoices, Do Payroll, DO anything that needs 
to be ey 1 

our data and your programs are indepen- 
dent, so you can aaa cs Sen panne 
the other; in fact, change the way you do 








business without destroying what you've done. 

And dBASE II even sim Rey corfiersion | 
from your present system, and can handle data 
from other programs, or create files that other 
programs can use. 

It's the most advanced information manage- 
ment tool available for your microcomputer. And 
it’s only $700 (suggested retail price). 


The best selling DBMS known to man. 


dBASE II struck a responsive chord in the 
business community when it was introduced and 


substitutes. 


50 OS* 
Serial raurner: Y 


ABASS ... 





quickly became the best selling database manage- 
ment system made for any computer, micro or ASHTON: | ‘x | F a 
mainframe. 
To see why, drop by your nearest computer 
or software store and a for a demonstration. 
Then take a package home and use it for 30 days. 
If it’s not everything we said it was, return it and 


your money back. 
But we you'll kee 
Can over 150,000 users 
Ashton-Tate, 10150 West nan opie, @Ashton‘Tate 1989 
Culver City, CA 90230. (213) 204-5570. pe aiape on ea ad 


CIRCLE 151 ON READER SERVICE CARD 





Innovative technology 
brings you quality color 
printing 








for only $599 


he technology of the all-new Transtar 315 color printer 

revolutionizes color impact printing! Unlike old-fashioned 
printers needing multiple passes with pins to print color, the 
Transtar 315 employs an innovative 4-hammer print head to 
allow 7 colors and mora than 30 shades to be printed in 


a singta pass! 


A uniqua 4-color diagonal ribbon maximizes tha efficiency 
of the 315’s color imaging and enhances its simple reliability. 
Built by Seikosha, the most experienced manufacturing 
company of tha famous Seiko group, the Transtar 315 is 
availabla now and has been designed to be compatible with 
the IBM, Apple II/tHle and Franklin personal computers. An 
optional PICS card also allows Appla and Franklin users to 
simply depress tha 315’s “copy’’ button to print any high- 
or low-resolution screen without exiting a program! 


Transtar is bringing tha technology of tomorrow to you 
today. Your futura in color printing is only $599 away. 


Transtar 


P.O. Box C-96975, Bellevua, Washington 98009 
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PLUG INTO EXTRA 
PROFITS 
WITH SURGE PROTECTORS FROM 
NETWORX. 


alfelaKe (Ce meee lett ayoli¢ The Wire Tree comes in 
customers. High EWORK oomise Lies a oS r self-merchandising 
you. That's the N The Wie P-O-P display, The units are 
NETWORX is an exci hla Bo vducl fevele: ole ollnrern 
line of computer access ing sliver foil box. 
from Dialight. Were pant & Se NERO products will be 
American Phili ’ backed by a dynamic na- 
Hee includes ind — : tional eon fereluny ‘ 
lofelpeivies a Lg ; if nv ipltcereligre kere an evils 
The Wire Tree™, a ications. 
state-of-the-art surge ee The benefits of The Wire 
t ; ae make it an easy sell, 
reat way to add extra 
ae to every scie, 
Ube eM iaerteme ea kera 


out of the way. 
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Peachlext 5000" 


In aword,a star is born. 


PeachText 5000™ has arrived. 

A complete personal productivity 
system for word processing, financial 
modeling, mailing lists and simple 
data-base management. All at one 
price—$395.00. And all from 
Peachtree Software Incorporated. 

The quality is unmistakably 
Peachtree: proven, powerful appli- 
cations with menu-driven features, 
easy-to-use documentation and quick 
access to “Help” prompts. And they're 
fully interactive. 

PeachText 5000 is available for the 
IBM Personal Computer,” the 
COMPAQ Portable Computer™ 
the Texas Instruments Professional 
Computer™ and the Zenith Z-100. 


The PeachText 5000 Personal 
Productivity System includes: 


i Word processing 


PeachText™ word processor. 
PeachText has long been recognized 
as one of the best in the industry, 
with sophisticated print capabilities 
second to none and complete editing 
capabilities for creating and manipu- 
lating a variety of documents. We've 
made it even better for PeachText 5000. 

We've even installed the Random 
House Electronic Thesaurus in 
PeachText. 

Spelling Proofreader. This high- 
performance package can check a 
10,000-word document for spelling 
and typographical errors in less than 
two minutes.* 


into PeachText documents. You can 
even use the “Execute” command to 
set up material from PeachText or 

other files to be fed into PeachCalc. 


3 Data management 


List Manager. This module uses 
Peachtree’s state-of-the-art screen 
manager and index file manager to 
give you complete control over the 
design and use of mailing lists, labels 
and other files or reference aids. 
Output can be used with the 
PeachText word processor to indivi- 
dualize form letters or template 
documents. 


Limited Time Introductory Offer 


Now PeachText 5000 is available for 


$395.00. That’s right —just $395.00. 
And that’s not all. With 

your PeachText 5000 

package you will 

receive: 


A free box of 10 
Peachtree/Wabash 5%” 
diskettes to hold the 
fruits of your new 
Peachtree productivity. 


pt Pw ae 
bad 


A coupon to get 
Peachtree’s “Access Pak” 
for $10.00. The Access 
Pak, which has a retail 
value of $525.00, includes 
Information Access, which 
allows you to extract information 
from Peachtree accounting 
products for use with PeachText 


5000 applications. And you get file 
converter programs to make 
existing WordStar,* Easy Writer™ 
and VisiCalc™ files usable with 
PeachText 5000—because you 
shouldn’t have to suffer because 
you've waited this long for the com- 
plete personal productivity system. 

Free 30-day support from Peachtree 
Software Incorporated, on return 
of the registration card. 


PeachText 5000 is here. The com- 
plete personal productivity system. 
And it’s unmistakably Peachtree. 
CIRCLE 388 ON READER SERVICE CARD 


In actual triala using an IBM Personal Computer 

and 320K diskettes, Spelling Proofreader checked a 
10,024-word document in one minute and 15 seconds, 
using the atandard 20,000-word dictionary aupplied 
with the package. Checking times may vary depending 
on your hardware. 








WordStar 1a a trademark of MicroPro International 
tion 
Easy Writer is a trademark of Information Uniimited 
are 
VisiCalc 1s a trademark of VistCorp. 
Random House Electronic Thesaurus ts a trademark 


of Random House Inc 


Unmistakably Peachtree 


Who are the dealers in my area? 


2 Financial planning 


Turn your computer's memory 
into a worksheet for financial and 
other mathematical analysis. 





PeachCalc™ will address up to 256K Name 

of RAM, so you don’t have to worry Company: Telephone: 

about your memory space outstripping Address: 

PeachCalc’s capacity. Combine Cy State: 





spreadsheets with PeachCalc’s merge 


©1983 Peachtree Software Incorporated an MSA com 
functions or insert PeachCalc reports 


pany 
3445 Peachtree Road. N E./8th Floor / Atlanta, Georgia 30326 / 1-800-554-8900 PCM9/83 





“YOU CAN WITH PERSYST” 


The Persyst Time Spectrum. 
K's the most powerful and 
expandable multi-function 
PC board you can buy. 


A Persyst Time Spectrum™ 
multi-function board can make 
any personal computer work 
better. 

Whether you own an IBM PC or 
XT. Or the IBM compatible 
Compag or Columbia. 

There's even a Time Spectrum 
bead for the Texas Instruments 


With Time Spectrum, you can 
combine up to six powerful 
functions—plus two advanced 
software programs—on just one 
board. And get performance and 
features like nothing else. 


For the IBM PC, Compaq and 
Coliumbia, maximum capability 
in minimum space. 


For example, Time Spectrum is 
the only multi-function board that 
lets you expand your IBM PC from 
64K up to 512K RAM. Adda 
calendar clock. Add as many as 
two RS-232 asynchronous 
communications ports, or two 
synchronous and one 
asynchronous communications 
port. Plus print spooling and as 
much as 320K of RAM disk 


memory, 

Up to four i/O ports—in just 
one slot. 

How did we do it? 


RAM and communications Ophonal features ere 
modules are 








Expandability trom 64K 
up to 512K RAM anabies 


die the 





With the Cliffhanger™ A unique, 
RFl-shielded connector system 
that solves the problem o 
tying two or more I/O ports to 
peripheral equipment like a 
printer or modem, without 
consuming two or more slots. 
And only Persyst has it. 


The Time Spectrum Ciffhanger™ 
So ingenious, t's patented 


What's more, expansion 
functions can be plugged right 
onto the Time Spectrum board. 
Or added with Versapak™ 
piggyback modules. So you can 
add exactly the capability you 
need, when you need it. 


Extra flexible expansion for the 
iBM XT. 


For the IBM XT, Time Spectrum 
not only delivers exceptional one- 
board expansion capability, but 
extra flexibility, too. 

First, we designed Time 
Spectrum so you can add the 
RAM you want without having to 
fill the memory rows on the X 
mother board. 


maximum Besabuity in 
expansion 





Seral ond parettel VO 


And with Time Spectrum plug- 
in expandability, you can continue 
to add functions as you add 
requirements. 

tart with basic mer anda 
calendar clock. Then add another 
asynchronous communications 
port. Parallel printer port. 
Additional memory. Or any 
combination of functions. 

With Persyst, the choice is 


yours. 


And now, one-slot capabiiity for 
your Texas instruments PC. 


Now there's even a Time 
Spectrum multi-function board for 
your TI PC. With it, you can add 
up to 512K RAM, two serial ports, 
calendar clock and light pen 
port—capability to handle even 
the most complex and difficult 
come functions. 

And still only consume one slot. 

The Persyst Time Spectrum 
board. 


Maximum expandability now. 
And quality and versatility so you 
can keep on expanding later. 

See your IBM or TI PC dealer 
and insist on Persyst. 


PERSYST 


Persyst Products, Personal 
Systems Technology, Inc., 
15801 Rockfield Blvd., Suite A, 
Irvine, CA 92714. Telephone: 
(714) 859-8871. TWX: 467864. 


Double lace wipe sockets 
aockeled on Ine board. for = with beryllium copper 
contacta hold component 
leeds firmly in place 


ace wit! 






Connect a modem 
ihrough @ serail 
communicehons 
and you cen link 
PC to the workd 


LAAANEAIAANAAD ODMR ~ 


THE TIME SPECTRUM BY PERSYST. 
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telecommunications. 


Illustration: Joe! Neprstek 


SOFTWARE/LINDSY VAN GELDER 


Volkswriter, Snooper Troops, and 1-2-3 were not 
products of a moment of inspiration; they were the 
first culmination of three rambling, eclectic careers. 


ON THE ROAD 


IO. SOFTWARE 
STARDOM 


Some of Hollywood's silliest, campiest 
scenarios have been cinematic attempts to 
explore Creativity (with a big C). Youheve 
the “Moment of Inspiration” scene in 
which Cary Grant, as Cole Porter, listens 
to the tick, tick, tock of the clock in his 
study, frowns, appears constipated, sud- 
denly gasps in full lightbulb-over-the- 
head Eurekadom and sits down to com- 
pose ‘Night and Dey”. Then there’s the 
“Tortured Artiste Struggles."’ Merle Ober- 
on, playing the French writer, George 
Sand, turns to Cornell Wilde’s schnook 
Chopin in A Song to Remember, and 
snipes: “‘Diseominus thet so-called pole 
naise jumble you've been playing for 
days!” Don't forget the ever-popular Art- 
as-Transcendence scene whereby the 
camera reverently pans from George 


Gershwin’s piano keyboard up into the 
clouds in Rhapsody in Blue. Presumably, 
when Hollywood discovers softwere eu- 
thors, we can look forward to Busby 
Berkeley-like overhead views of whirling 
floppies and shots of function keys soar- 
ing into the stratosphere. 

Part of the problem is thet ects of cre- 
ativity—be they of the traditional or bina- 
ty variety—are usually dependent on 
such unsexy, nonvisual fectors as luck, 
timing, and the ebility to stay ewake dur- 
ing the boring, workadey grind. PC recent- 
ly asked three leading software designers, 
Lamibo Wileon (Liletrwe’s Volkswriter), 
Tom Snyder (Spinnaker's Snooper Troops 
games), and Mitch Kapor (Lotus's 1-2-3), 
to tell us about the labor pains that accom- 
panied the birth of their programs. 





PC MAGAZINE 156 SEPTEMBER 1983 














“The year before I did Volkswriter, I 
was living out in the middle of nowhere, 
going into San Francisco e couple of days 
a week, trying to make a living as a con- 
sultant,” recalls Wilson. Now 36, Wilson, 
who had come to the United States in the 
60s from Chile to study math at Berkeley, 
fooled around on lots of mainframes, and 
later gravitated toward New York, where 
be did computer consulting work on Wall 





HILE 
our romantic hero was 
struggling to put it all 
together, IBM 
announced the PC. 


Street, got involved in the human poten- 
tial movement, and wound up working for 
the book divislon of the Arica Institute. 
Then Wilson fell in love with a Califor- 
nian lady and abruptly switched gears— 
not to mention coasts. 


Book to Word Processor 

It was while our romantic hero wes 
struggling to put it all together that IBM 
announced the PC in August, 1981. Since 
Wilson was among a fairly small number 
of people who hed experience both in 
computers and in publishing, it seemed 
like a good Idea to write a book about the 
PC. After signing a contract with Berke- 
ley’s And/Or Press, he beaded down to 
ComputerLand and bought one of the first 
PCs off the assembly line, and one of the 
first copies of the by-now-infamous EFosy- 
Writer 1.0. “The horrors of EasyWriter 
were such that I decided to write my own 
word processor to get the book done,” 
Wilson said. It is perhaps an indicetor of 
the man’s essential nerd-genius that he 
blithely adds, “Of course, I had to quickly 
learn Pascal, because there wasn’t en IBM 
assembler availeble then, but since I 
alreedy knew a balf dozen assembly lan- 
guages, that part was fairly eesy.” 

"At the end of 2 weeks, I knew I had a 
viable word processor,“ Wilson recalls. 
Then came the Moment of Inspiration: "I 
realized, bere was the opportunity I had 
been looking for, and what the hell?” And/ 
Or Press agreed to forget ebout the IBM 


book and instead publish the word proces- 
sor, a move that it unquestionably does 
not regret, since Volkswriter has sold over 
25,000 copies. There followed 3 months of 
toothpicks-holding-the-eyes-open, losing- 
track-of-time, sweaty, nitpicking work, all 
of it handicapped by the fect thet, es Wil- 
son puts it, "in the eerly deys of the PC, 
nobody wanted to tell you anything.” (The 
IBM Technicol Reference guide wasn't 
even out yet.) Wilson credits his girl 
friend with being tremendously support- 
lve during this period, but he adds, “1t was 
like the worst of college exams.” 

One ongoing source of fingerneil biting 
wes the incipient entry of MicroPro’s ven- 
erable WordStor into the IBM field. “Every 
week, we'd go down to ComputerLand, 
and they'd tell us that WordStor was due 
in the following week," recelled Wilson. 
One tack he took was to carve out e slight- 
ly different piece of the market. Whereas 
WordStar is full-featured but sometimes 
hard to learn, he went for ease of use every 
time. Another plus: Wilson’s program 
came preconfigured for a variety of print- 
ers, whereas the first WordStar release for 
the PC worked only with the IBM/Epson 
printer. Wilson and his ledy friend decid- 
ed to call the product Volkswriter, e trib- 
ute to the similarly plein-but-reliable 
Volkswagen. ‘‘Most of the other word pro- 


Figure 1: Lifetree, the company founded by 
| Comilo Wilson to morket Volkswriter, took 
the plunge ond bought clossified spoce in 

on eorly edition of PC Magazine to 
promote whot it then colled Plainwriter, o 
nome thot, fortunotely, did not stick. 
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cessing programs on the market had these 
outer-space-sounding names like Word- 
Stor end Mogic Wond and Electric Pencil, 
and we wented something down-to- 
earth,” they said. (Lifetree, the name of 
their Monterey firm, was a deliberate 
spoof of Lifeboat, the New York software 
distributor, and Peachtree, the Atlanta 
software company.) 

The marketing of Volkswriter, accord- 
ing to its author, was even more nerve- 
wrecking then the programming, largely 
due to fears that MicroPro would blow all 
competition out of the water. Early on, 
Wilson decided that it was ebsolutely 
imperative to have the product ready in 
time for the West Coast Computer Faire in 
the spring of 1982. Our booth got an enor- 
mous amount of coverage, beceuse we 
were the first non-IBM word processor on 
the market for the PC,” recalled Wilson. 
Lifetree also took out “a little teeny tiny 
black and white clessified’’ (see Figure 1) 
in one of the early issues of PC. From those 
two events, a star was born. As It turned 
out, MicroPro didn’t put WordStar on the 
shelves until fully 6 weeks after Volks- 
writer appeared. 

Why was Wilson able to be first on his 
block? Perhaps, he modestly suggests, 
"it's because I was never really in the 8-bit 
world; in fect, I've never used an 8-bit 
computer. I suppose I didn't know enough 
to be intimidated.” He also believes that 
Lifetree was “‘alweys willing to welk the 
extra mile” in terms of customer support 
and dealer reletions in an era of ebsolute 
cheos in the microcomputer business. The 
first version of Volkswriter hed e signifi- 
cant bug, and Lifetree bad to recall dozens 
of copies. “But,” says Wilson, “from day 
one we had a fully accessible botline” (un- 
like MicroPro, whose motto often seems to 
be? “Ask Your Dealer”). Lifetree, meen- 





ROM DAY 
one we had a fully 
accessible hotline. 


while, has gone on to release an interna- 
tional edition of Volkswriter, and to add 
many of the advanced features that Wilson 
was happy to leave off only e year and e 
half ago. 





Whatever you need to do 


with your IBM Personal Computer... 
Our book/software series can show you how. 








Progcrarirngs the 1M 
Nveul Ginga: 


ae 


Uaing the IBM 
Personel Computer: 
Vial-Celc 

Robart Crowlay 

Learn Visi-Catc step- 
by-step on your 


Progremming the IBM 
Personal Computer: 
UCSD Pascal 
Saymour V. Pollack 
A sett-paced introduction 
to UCSD Pascal (and 
Biogramming) on the 
ersonal Computer, 
using the UCSD 
p-System Many 
examples and problems, 
both serious and 
whimsical 
Book/Diskette Package: 
1983, 323 pages, $34.85 
ISBN 0-03-063978-6 


Using 

‘The IBM 
Personal 
Computer: 


Visi-Cale 


Using 

fe HINT 
Perond 
Computer 


i 


OJ Paawas 
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Programming the IBM 
Parsonel Computer: 
Fortren 77 

Robert Rouse and 

Thomas Bugnitz 
Exampies, problams, and 
exercises trom scienca and 


Personal Computer; 
work on projects 
some easy, other! 
in a wida range 
application ares 
Book/Disketta Packaga: 
1883, 256 pages, $35.95 
ISBN 0-03-063962-4 






Ponond Computer: 
COBOL 





Programming the iBM 


Programming the IBM 
Personel Computer: 


Parsonal Computer: 


Basic COBOL 
Naili Graham Nail Graham 
From swi A sptral devetopmant and a 








Personal nN to weaith of sampla programs 
diting text. lead you stap-by-step 


random into all features of the IBM 

files —even T 
this easy-to-follow b 

shows you how 

1862, 291 pages, $17.00 

ISBN 0-03-063667-1 


of COBOL. 
1983, 400 pages, $18.95 
ISBN 0-03-060538-5 





PC WRITERS —at me know your book/software ideas 


Brete Harnson, Editor. CEPP, 829 Sonoma Ave, Suita | 


5. P.O. Box 1180, Santa Rosa, CA 95402; (707) 544-4448 


ORDER BY PHONE... .USE OUR TOLL-FREE 800 NUMAER! 
(600) 227-1617 ext. 336 fin California, (800) 772-3545 ext. 336) 


mm CBs 
EDUCATIONAL & PROFESSIONAL 
PUBLISHING 


383 Madison Avenue, New York, NY 10017 


(BM 19 a regrete 
SOrporstion We 
regintered fr 
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Programming the (BM 


Personal Computer's version 


angineering Illustrate both 
Introductory and advanced 
topics, including tBM’s 
Fortran compiler 
Book/Diskatte Package: 
1883, 240 pages, $34.95 
ISBN 0-03-063879-4 


Dew one wean 


Yur BA Proprarcming che IBM 
Aononal Compare Porn Conant: 


=“ = i 


an SSS es 


Your IBM Personal 
Computer: Uae, 
Applicationa, and Baaic 
David E Cortaar 

An alemantary, non- 
threatening introduction to 
tha Personal Computer— 
set-up and testing, disk 
fites, Visi-Catc and other 
softwara, and the rudiments 
of BASIC. 

1982, 253 pages, $17.00 
ISBN 0-03-063671-X 


Pescal 
Naiit Graham 


ISBN 0-03-061862-3 


MAIL THIS COUPON TODAY! 

To Deborah Mitera 

CBS Educationat & Professional Publishing 

383 Madison Avenue, New York, NY 10017 

PLEASE SEND ME (check tSBNs of items desired): 
For aach order, plaase anctosa tha price, 75¢ handting, 
5% for shipping, and applicabla sales tax Or O we wit! 
bilt you, or charge your O vtSA O Mastercard 


No = = -EXP DATE 
SIGNATURE - 
NAME —_ 

COMPANY 

STREET 


City STATE zip 
Otfar valid in USA only; prices subject to change wilhout nolice 





Progremming tha IBM 
Personal Computer: 


Accessible to beginners, 
this structured presentation 
shows how to program with 
the powerfut computer 
Pascal developed by IBM 
for the Personal Computer 
1883, 256 pages. $16.95 


Uaing the IBM Personal 
Computer: Wordatar 

CJ Puotinen 

Even tor those unfamiliar 
with the Personal Computer, 
this book's many examptes 
and projects wit! aasily 
lead to mastery of the 
Wordstar word processing 
system 

Book/Diskatta Packaga: 
1983, 272 pages. $34.95 
ISBN 0-03-063981-6 


Hodurt Konra anal 
Viner Hager 


Programenny the HAE 
He pe tae 


oe. *) 








Progremming tha IBM 
Personal Computer. 
Orgenization end 
Assembly Language 
Progremming 

Mark A Frankiin 
Examples and problems 
help you understand your 
Personat Computer at its 
most basic level Master 
OOS, 1/0, and interfacing 
whila Maximizing speed 
and flexibility 

1983, 400 pages. $19.95 
ISBN 0-03-062862-8 


BOOK/DISKETTE PACKAGE 
0-03-063878-6 (UCSD Pascal) 

C2 0-03-063981-8 (Wordstar) 

OC 0-03-063982-4 (Visi-Caic) 

OC 0-03-063979-4 (Fortran) 


BOOK 

Cl 0-03-062667-1 (Basic) 

© 0-03-060538-5 (Cobol) 

OO 0-03-062671-x (use/Basic) 
Co 0-03-061962-3 (Pascal) 


© 0-03-002862-8 (Assembier) 
Pcoes 


SMALL CARDS WITH BIG FEATURES... 
x FROM APSEK 












SERIALINTERFACE ® se 
FA’ oYoi Kole) dje7.\R =) 0).\- 
@ ASYNC. COMMUNICATIONS PORT 





configurable as COM 1: or COM2: 
selectable interrupt level 
@ CLOCK/CALENDAR only *149 each 
crystal-controlied accuracy 
utility software included 4 
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My Pal, IBM... 

Like Wilson, Tom Snyder hed one of 
those eclectic and rambling cereers, 
which, in perfect fleshback, seems des- 
tined to leed to softwere stardom. As a 14- 
year-old in Wellesley, Massachusetts, 
Snyder, now 33, designed digital comput- 





HE 
relationship between 
kids and computers 
interests me not at all. 
What I care about is the 
relationship between 
kids and kids. 


ers for fun. “‘At one point,” he recalled, “I 
jotted down a couple of circuits and sent 
them to e guy et IBM. Shortly afterward, I 
came home from school one day end 
found a couple of thousand dollars worth 
of hardware parts on the lewn that had 
been dropped off by a truck, with a note 
from IBM that said something to the effect 
of, ‘If you design anything else, think of 
us.” Ever since then, I've kinda hed e soft 
spot for IBM.” 

But, other things intervened: “To be 
brutally frank, | discovered adolescent sex 
and gradueted from thet whole nerdy 
thing.” Snyder went on to major in French 
at Swarthmore, join a rock band (he 
recorded on Capitol in the late 1960s), get 
a master's in education at Lesley College 
in Cambridge, Massachusetts, and join the 
staff of the Shady Hill alternative school 
in Cambridge as a science and music 
teecher. 

Early in his teaching career, Snyder 
invented a primitive, computerized robot 
as a teaching aide. The robot became so 
famous on the education circuit that in 
1978 Parker Brothers expressed an inter- 
est in buying the design. In what hes since 
become e notorious Tom Snyder anec- 
dote, he somehow managed to “forget” 
what day the appointment with Parker 
Brothers was scheduled, end to arrive in 
the right place e day late. Snyder now says 
that he hed one of those rare epiphenies 
when one understands exectly what be's 
doing. In his case, it was making sure that 


he didn't get involved in commercial suc- 
cess be wesn't emotionally prepared to 
handle. On the wey home from the nonex- 
istent meeting with Parker Brothers, Sny- 
der bought a Radio Sheck computer. 

Before long, of course, he began to 
bring the computer to scbool and to play 
with it menically between classes. And 
also before long, it occurred to bim thet it 
could be e mervelous clessroom tool. "| 
hed no intention of writing educationel 
software—none at all!” Snyder insists. 
“And the reletionship between kids end 
computers interests me not et all. What I 
care ebout is the relationship between 
kids end kids. There's tbis 60s bias of 
mine, thet group dynamics ere important. 
1 realized | could use the computer to 
enhance that.” 

Thus Snyder drifted into writing 
games thet demended cooperation and 
collaboration emong the kids in the class. 
He did this chiefly by heving more infor- 
mation flash on the screen than any one 
child could hendle. While one kid would 
write down, say, a clue to solving e prob- 
lem about the ocean, the other kids would 
have to wetch the screen for the next clue, 
and everyone would have to shere clues to 
get the answer. 

Another Snyder premise was thet kids 
should welk ewey from the game plenning 
end enticipating what they'll do when 
they resume the game. “I wented to have 
the equivalent of a ‘freeze button’ to give 
the kids—in terms of formal pedagogy, a 
chence to digest what they've learned and 
to stretegize,” says Snyder. “You don't get 
that in an arcade game, although I've often 
thought that if Pac-Man were slowed 
down, it might be really interesting.”’ 


Fiction as a Vehicle 

Using these teeching insights as the 
basis of his soft were design (as opposed to 
setting out specifically to design e game), 
Snyder put together a series of problem- 
solving classroom games on the themes of 
gealogy, geography, energy, end other sci- 
ence-related topics. The classroom series 
was sold to McGrew-Hill for use on the 
Apple and TRS-80 computers end is cur- 
rently in use in schools across the country. 
(The series hasn't been released on IBM 
simply because IBM has yet to make seri- 
ous inroads into schools.) Meenwhile, 
Snyder acquired en IBM (on which he 
now does all his designing), end set off to 
write an even more elaborate educationel 
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game for the students of another Sbady 
Hill teacher, Ann Waddington. 

The result wes the Snooper Troops 
mystery game series: Case #1, The Granite 
Point Ghost, and Case #2, The Case of the 
Disoppearing Dolphin. As with-the earlier 
classroom series, the games emphesize 
cooperation and teach useful skills, from 
note taking to deductive reesoning. How- 
ever, these are specifically designed for 
the home merket, end the "geme element 
is king” bere. Children get to play detec- 
tive, race around e computer graphics 
town in a "Snoopmobile,” take “Snoop- 
shots” of suspects, arrange a rendezvous 
at a strategically placed telephone booth, 
search en on-line computer datebase for 
clues about the goings-on in town, grill 
witnesses, and generelly’ heve a pretty 
exciting time, sons violence, sexism, and/ 
or mindless joystickery. The games, elong 
with their latest follow-up, In Search of 
the Most Amozing Things, which teaches 
kids to write music, read meps, fly a hot 
air balloon, and negotiete with eliens 
insteed of zapping them, beve been hailed 
es a breakthrough in kids’ software. 

By now, of course, Snyder's Moment of 
inspiration bad been meny years in the 
making. The germ of the Snooper Troops 
idea was sold to e small Cambridge firm 
called Spinnaker, which was beginning to 
go after the home merket. At that point, 
the serious debugging began. Continuelly 
testing the software on the Shedy Hill kids 





ICTION 
resides in a different 
part of my brain, and 
things stay put there. 


yielded all kinds of insights and changes, 
for instence, Snyder's realization that, 
“It's better to let the kids solve every- 
thing.” Where the games used to come 
with a predrawn mep to help pleyers 
maneuver around town, players now bave 
to figure out the ley of the land from its 
individuel sectors. (Somewhere along the 
way here, Ann Waddington and Tom Sny- 
der got married, and Snyder, having 
apparently conquered his fear of success, 
formed Tom Snyder Productions.) 


Snyder designs the basic shell of the 
programs and hires professionel writers of 
children’s mysteries to pen the actuel 
plots of the games. "The part that makes 
you lose weight,” according to Snyder, "is 
keeping the overview in one's bead while 
deeling with all the niggling details,” e 
problem be solves by using fiction as a 
vehicle. "When I first design a program, I 
write it out in the form of a 30-page story, 
something thet nobody else does, and that 
many people find odd. But I find it’s the 
best way to keep track of things. It's es 
though fiction resides in a different part of 
my brain, and things stey put there.” 

While Snyder programs in BASIC, 
working closely with the plot writers, oth- 
er programmers, often culled from MIT 
and Harvard, bone the programs into 
assembly languege. There are usually 
snags along the way: "I'm not a nit-picker; 
I'm a nit-pitcher,”” Snyder confesses. "I 
have e tendency to pitch the whole game 
out and start from scratcb. I'll never forget 
the total disgust with which, on three dif- 
ferent occasions in the programming of 


Dolphin, the staff greeted my announce- 
ment that I had totelly scrapped the cur- 
rent version.” 


From TM to Lotus 

Mitch Kapor, president of Lotus Devel- 
opment Corp. and designer of 1-2-3, the 
number one program in the IBM world, 
was a nerd monqué in high school in Free- 
port, Long Island. Kapor went on to Yale, 
where be spent most of his time around 
the college radio station. From there he 
worked as a deejay in Hartford, Connecti- 
cut, discovered Transcendental Medita- 
tion, bummed around Spain with the rest 
of the counterculture teeching TM, came 
back to the States to Camhridge, where his 
then-wife had a job, and through an acci- 
dent, got a job as a programmer. 

The Moment of Inspiretion was still a 
ways off, however. The joh didn’t last, and 
Kapor went on to Switzerland before he 
bad the enlightening realization thet TM 
was not going to solve all his problems. 
Instead he got an M.A. in psychological 
counseling. Alas, he soon realized thet he 
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could meke a great contribution to the 
human service field by getting out of it. It 
was now 1978. On an impulse one dey, 
Kapor bought an Apple. 

"The next day I was hanging out in the 
computer store, and this guy, a physician 
who wes looking for some software for bis 
Apple to keep medical records on, came 
in. On the strength of heving had my 
Apple for a day and my brief stint as a 
progremmer, I telked myself into a con- 
sulting job with this guy for $5 an hour,” 
he recalled. Meanwhile, Kapor belped 
start the first Boston Apple users’ group, 
took a couple of computer science 
courses, wrote more programs, and hung 
out increasingly in the micro world. “I 
hed no long-term plen. | was just scraping 
along,” he reminisces. 

Since the micro world was a fairly tiny 
and incestuous one back then, Kapor soon 
met the men who had designed VisiCalc, 
end joined their teem et Software Arts. It 
was Kapor who designed the interface for 
VisiTrend and VisiPlot—an endeavor 
that, emong other things, led to huge roy- 
alties. The second check he received was 
for something like $103,000. 

Meanwhile, however, Kapor began to 
get restless ebout going off on bis own. (He 
wes disenchanted by what he describes as 
increasing tensions between Softwere 
Arts, and its distributor, VisiCorp.) He 
arranged to be bought off hy Software Arts, 





HE NAME 
Lotus has no connection 
with any Far East yoga 
positions or spiritual 
values. 


signing a contract thet he now chucklingly 
describes as, "containing sort of a ‘pur- 
loined letter.’ I egreed not to compete 
against them directly, but I sneaked in a 
cleuse thet said it was okay.for me to 
design an integrated package. If they'd 
thought I could really pull it off, they'd 
never have signed it, hut they were mostly 
interested in my not redoing VisiPlot and 
selling it to Microsoft.” 

Kapor's time at Software Arts hed giv- 
en him some fairly concrete ideas about 
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the kind of environmant ha’d naed to 
begin to develop an integrated software 
package. For one thing, he wented to do 
his own distribution. For another, he real- 
ized that his own gifts as a programmer (he 
knows only BASIC) were far inferior to his 
gifts as a software designer. By eerly 1982, 
he hed managad to hook up with both pro- 
grammar Jonathan Sachs and vanture cap- 
italist Ben Rosen. Together, they founded 
Lotus. (The name, he insists, “has no con- 
nection with eny Far East yoga positions 
or spiritual values or anything; I just 
wanted to heve e nama thet wasn’t techni- 
cal.) 

By now, Apple's Lisa, MBA's Context 
and VisiCorp‘a Vision were heeding to- 
ward the marketplece, end Kapor knew 
that he had no time to waste. Tbe original 
concept for 1-2-3 {then code-named 
“Trio”) wes e spreadsheet, a business 
graphics program, and e word processor. 
Says Kapor, “For a variaty of reasons, we 
dropped the word processor. It was, num- 
ber one, too hard to do. Number two, wa 
saw MBA, end my feeling wes thet e dete- 





base was e more naturel expansion of a 
spreedsheet. So we decommissioned the 
word procassor and commissioned the 
databasa.” 

Kapor raadily concedes that the design 
procass was “egonizing” and that he was 
“petrified” of the competition. Still, there 
were comperetively few moments of true 
horror. "One good thing is that the pro- 
gram was not designed by a committee,” 
he said. "Jon and I had a fixad amount of 
time. We hed a deadlina of Jenuery 1983 
end we wented some time before that for 
debugging: we had this long list of pro- 
posad features, each of them keyed 
according to degree of importance and dif- 
ficulty of implementation.” When time 
wes short, the pair tended to throw in lots 
of noncriticel but nice, easy-to-do fea- 
tures, such as 1-2-3's ability to print sepe- 
rate headers and footers on aach page of a 
spreedsheet. 

By tha same tokan, a number of fea- 
tures were sacrificed. For exampla, the 
program has a calendar that allows tha 
user to celculate, say, what 90 days from 


Flight- Comm an d puts YOU in the cockpit! 


A Software Program for IBM-PC* 


Experience a whole family of flight 
simulators in one package: 
® Cessna 150 
© Pitts Special 
P-51 Mustang 
F-14 Tomcat 
Boeing 747 
Concorde ° 
Flight-Command* requires 80 column 
display and 64K RAM, PC DOS, BASICA = ® 


$49.95 including instructions 


ge Lighthouse 


| 
i 
distributing H 
1 
| 





PO Sox 10938 Bainbridge Island, WA 98110 
206-842-5557 


*IBM PC 1s a reg TM of BM Corp 


’ 4 
Address ' 
Cy sale ———— en 
1 
! 
a 


As pilot in command you will: 


taxi around airport 

gel weather and tower information on the radio 
watch yourself on airport radar 

practice aerobatic skibs, 

use Autopilot to navigate the globe in a few 
minutes of real trme 

use all controls: throttle, elevator, rudder, ailerons, 
flaps and brakes 

analyze your performance with flight recorder 
data from your printer 

Washington residents add 7.1% sales tax 


poseseses 


ee eee ces seeeseeeseseq 





Amount enciosed 
* _ VISA 6 


bees ee ee ee seee eee eeeeeneeeaeeananeead 


Exp date 





CIRCLE 296 ON READER SERVICE CARD 


today will be. Kapor and Sachs wanted to 
include e similer clock function to celcu- 
lete time, but their schedule wouldn't 
allow it. Kapor still smarts, too, about the 
dropping of the word processing modula, 
an oversight that will presumably be rem- 
edied in some future version. 





OTUS 
spent $1 million 
advertising 1-2-3 in The 
Wall Street Journal, 
Business Week, Time, 
Newsweek, and the 
computer press. 


“We want into e no-fooling-around fea- 
ture freeze on November 5, 90 days before 
we were to ship,” he recallad. ‘We really 
wanted to bulletproof it. end in hindsight, 
that was a good decision, too, because 
there were no major bugs." Another deci- 
sion was to bet all tha merbles in market- 
ing the product, since Lotus reesonebly 
feered that the VisiCorp neme hed such 
brand loyalty that Lotus might not be able 
to get people aven to look at it. Conse- 
quently, Lotus spent $1 million in January 
and February, advertising 1-2-3 in The 
Woll Street Journol, Business Week, Time, 
Newsweek, end the computer press. 

Still anothar move in the company’s 
anti-VisiCorp blitz was the wooing of 
dealers. We created a tutoriel on disk— 
it's pert of the package that the user 
buys—with an on-lina 200-page Help 
facility.” said Kapor. Tha tutorial was sent 
to dealers before the officiel relaase, both 
to help them familiariza themselves 
quickly with the package and to provide 
“a product that would raquire less support 
leter on.” Lotus has also run 1-day semi- 
ners for some 800 deelers to help them 
understand tha product. The only prob- 
lem now, Kapor says, is that ha is under 
incredible pressure to come out with the 
software equivelent of the best-selling 
first-time euthor’s second noval. ‘We bet- 
ter heve tha next mirecle to ship,” he edd- 
ed. “And, in fact, wa do have soma magic 
up our sleeves.” 


Hollywood, are you listening? /PC 
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MARKETPLACE/EDDIE CURRIE 
The future still looks very bright for the independent 


cottage-industry software developer 


. Anyone who 


says otherwise should be “categorically and 
summarily ignored.” 


The Age Of 


Independence 


The wealth of microcomputer softwere 
available today constitutes a library in 
excess of 40,000 programs of every con- 
ceivable type and quality. Surprisingly, 
most of the so-called “good” software has 
been developed by individuals working 
independently in their basements. 

Whether the IBM PC opereting system 
developed by Tim Patterson, CP/M devel- 
oped by Gary Kildall, VisiColc developed 
by Dan Bricklian, Microsoft BASIC devel- 
oped by Paul Allen and Bill Gates, TMaker 
developed by Peter Roizen, Lattice C 
developed by Francis Lynch, or any of a 
long list of others, the quality of the inde- 
pendently produced programs is on a par 
with anything developed for micros by 
large corporations, and in most cases far 
superior. 


The Independent Edge 

Why have large corporations failed to 
dominate this lucrative market? The an- 
swer is simple. Software development is 
largely e solitary effort. A decade ago the 
investment required for software develop- 
ment was approximately ten times greater 
than required today. This amounted to a 
nominal investment 10 years ago of per- 
haps $20,000 to $100,000 as compared to 
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$2,000 to $10,000 dollars for the necessary 
microcomputer systems today. 

The advent of sophisticated hardware 
systems such as the IBM PC, lenguages 
such es Microsoft's BASIC interpreter and 
BASIC compiler, the Lattice C compiler, 
and the myriad development tools—link- 
ers, editors, end debuggers for microcom- 
puters—allows the individual software 
developer to compete with the largest of 
the Fortune 1000 companies. 

There is, however, even more compel- 
ling argument in favor of individual soft- 
ware development efforts. Most salaried 
programmers have a weekly paycheck to 
look forward to, plus an occasional, 
though rare, bonus. An individual, work- 
ing Independently, has much the same 
motivation as a wildcat oil man. Any oil 
he strikes is his own, and those wells keep 
right on pumping dollars. Similarly, en- 
trepreneurial software developers can 
look forward to years of royalty checks for 
successful products. 

Thus, a large corporation is typically in 
no better position to develop microcom- 
puter softwere than is a skilled individuel 
working independently. Furthermore, an 
individuel is often prepared to gamble a 
man-year or more of his free time. A large 
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corporetion can efford no such luxury. 


Software Marketing 

Further, the marketing of software is a 
relatively new and undeveloped disci- 
pline. A number of software publishers 
have carried the burden of merketing the 
cottege industry products to deelers, dis- 


tributors, end users, end original equip- 
ment manufacturers (OEMs). Currently 
the book publishers are scrambling to 
enter this field of publishing in an effort to 
boost revenues. 

Itis claimed that approximately 78 per- 
cent of all bookstore sales ere to women 
between the ages of 20 and 45. Close to 10 
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percent of bookstore revenues are current- 
ly computer and computer-related books. 
Thus, the bookstores find themselves 
catering to only a segment of the potential 
market for the majority of their sales while 
the computer books ere sold to a broad 
market. If book dealers can add softwere to 
their product offeriog, they can reason- 
ably expect to sell to a much larger cus- 
tomer hase. This software will probably 
range in suggested retail price from $29.95 
to $495, with the majority of the sales 
being the lower-priced product. There is, 
however, little software designed for the 
lower end of this price range. This pro- 
vides an excellent opportunity for the 
independent software developer. 

As for the broader marketing of soft- 
ware, a numher of software publishers ere 
actively puhlishing the intellectual prop- 
erties of this modern-day cottage industry, 
An author provides the program, some 
form of documentation, a sample of the 
source code, demonstration software, and 
illustrative examples. The publisher will 
typically typeset end package the docu- 
mentation, provide technical support for 
the product to the end user, advertise the 
product, offer it for a wide variety of 
machines, distribute technical descrip- 
tions to potential customers, provide cata- 
logs, aod mail royelty checks to the 
author—all at no direct cost to the origi- 
nator uf the program. 


Independent Is Better 

Ooe might ask why hardware meoufec- 
turers doo't actively develop software for 
their machines. The answer is simple and 
straightforward. Todey's herdware manu- 


O.. MIGHT 


ask why hardware 
manufacturers don't 
actively develop 
software for their 
machines. 





facturer is little more than a technology 
packager. A manufacturer purchases a 
variety of suhassemblies and semiconduc- 


tor components and merely puts it all 









AN ASTRONOMICAL VALUE 


oor niNay PRS 


Wie GALAKY 


of - SEG lg 
» CALL: (303) 279-2848 or (800) 525: 7877 


THE COMPUTER LINE, INC. 
Kejo) Go), mee) Re);7.\e\e) 
Offer void outside the Milky Way 
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NEW INNOVATION ! 


IT’S NOT HARD AND RIGID, IT'S FLOPPIES 
IN A CARTRIDGE AND REMOVABLE 

FOR YOUR IBM-PC... 8 MEGABYTES 
CAPACITY FOR ONLY $999 (LIMITED OFFER) 





CONFUSED? 


If you want to increase your"IBM-PC mass 
storage, but are confused which is the best way, 
Treadon... 


COMPARE... 


5" Floysy ACi computer Typecal 4" 
in your ‘EM # Floppy Certmdge Winchester 
PC now system Thsk systasn 


Untormetted 
Cepecity O60 4 
(Megabytes) 


How toadd an Eechfi ‘py Eech cartridge 
Tore c@pecity boidaC - bolde & Magabyte 
Megeby more 


Dete Securtty Good Excellent 
(ramoveble certridge} 


Energy Motor ri Motor rune for rune 
Consumption only du: 2 only during aiithe hime 
raad/w ot read/write 


Rehability Good Sacd 


Cost = sisod0up 


Aveilebility v Now 


CONCLUSION 


The ACI cartridge capacity is 16 times that of 
your°‘IBM-PC floppy. Its data transfer rate is 2 
times faster. If you need more than 8 Megabytes, 
simply add more certridges. Since the cartridge is 
removable, you can store your valuable data in a 
safe place. THE ONLY ALTERNATIVE IS ACI 
COMPUTER SUBSYSTEM (MODEL 3585) 
FOR YOUR IBM-FTL.* 





* IBM-PC is a trademark of 
International Business Machines. 
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| Name: 
| Address: 





| ACI 9S85 (8 Mbyte) 
I ACI Host Adapter 

| VISA O MASTERCARD O CHECK 
| CHECK O P.O. O 
eard a Ex Oates 
( Signatur 
L2reterred shipper: OUPS OPP OFED EXP, 









8 MEGABYTES 





Hardware 


ACI MODEL 98585 (include in one enclosure) 
e Bmegabyte disk drive 

e ACTintelligent controller 

° Power Supply 

* One & megabyte Mini Pac Cartridge 


Software 
e PC OOS 1.1 compatible 
e Instruction Manual 


* IBM FC Host Adapter 


e Available from ACI for $195. 





Phone: ( ) 





units at $195.* 





| 
{ 
l 
I 
units at $999. * | 
| 
| 
t 
’ 


TOORDER BY PHONE: 

Call (415) 656-9880 

Dealer inquiry welcome 

(*) F.O.8. Fremont, CA. 

(* )Californiaresidents add sales tax. 
CIRCLE 135 ON READER SERVICE CARD 
TO: ACI Computers Corporation 

4450 Enterpriee Suite 101 

Fremont, CA 94538 

(415) 656-9880 








together in an attractive and functional 
package. Thus, corporations producing 
microcomputers are little more than pack- 
aging and marketing operations. 

Software, wbich is generally more 
sophisticated than its hardware counter- 
part, is not readily available as subassem- 
blies or modules that can be configured to 
meet a particular requirement. 

Software is complex technology even 
in its simplest form. No one would consid- 
er offering end users hardware that didn't 
function exactly as promised. On the other 
hand, there is a universal understanding 
that all software has “bugs.” Furthermore, 
software is virtually impossibla to debug 
comprehensively prior to its release. The 
independent software developer is able to 
compete with larger companies that might 
otherwise claim that their product is more 
thoroughly tested or better supported. 
However, most larger companies don't 
permit a programmar to maintain his con- 
nection with a particular product. Instead, 
they often assign bim to other projects, 
sometimes unrelated. Consequently, cus- 


tomer support can rarely rely directly on 
the developer. 

In contrast, tha independent software 
developer typically continues to work on 





HERE IS 
a universal 
understanding that all 
software has “bugs.” 


bis product, offering an andless variety of 
enhancements, debugging strategies, and 
related products. He operates in an atmo- 
sphere devoid of bureaucratic budget con- 
straints, company politics, unrealistic 
schedulas, and changes in corporate di- 
rection and amphasis. 

Furthermore, he usually enters into a 
contract with his publisber that requires, 
among other things, that he be available to 


provide technical support, training, and 
occasionally sales support. He has the lux- 
ury of remaining actively involved with 
his product for years. And perhaps most 
important, he determines the features, 
functions, and banafits that his product or 
products will offer. He may not always ba 
right in his decisions, but there is never 
any question as to who is in control of his 
product. 

He is also able to choose the market 
that he wishes to address and the market- 
ing organization that will best presant his 
product to that market. For example, ver- 
tical packages, which are becoming of 
increasing importance in the developing 
software market, are usually best mar- 
keted by an organization able to provide 
an outside sales force. Horizontal pack- 
ages, such as word processors, are best 
marketed through dealers, bookstores, 
and telemarketing. 

Furthermore, he is able to choose the 
broadest hardware base for his product 
and does not have to pin all his hopes on 
the marketing success of one hardware 


AMERICAN SOFTWARE CLUB NOW HAS 15,000 
MEMBERS AND KEEPS ON GROWING. 


HERE ARE TEN REASONS WHY: 


1. PRICE: ASC promises thet members’ prices ere the lowest 
aveilable. If you find e lower, nationelly edvertised price, we will 
gledly credit your eccount with the difference. 


2. NO MINIMUM: As e Club member you ere never obligated to 


buy enything you don’t want. 


3. FAST SHIPMENT: The products we offer in our catalog are kept 
in stock, so orders ere usuelly shipped within 24 hours. 

4, PRODUCT DESCRIPTIONS: ASC’s bi-monthly Compendium con- 
teins extensive product descriptions on every offering so thet 
novice and expert alike know what they are buying. 

5. WIDE SELECTION: ASC cerries hundreds of programs as well as 
hardware and supplies for APPLE, ATARI, CP/M, IBM PC, end 


TRS-80 computers. 


For A One-Year Trial Membership 
With No Fee Or Obligation, 

Fill Out The Coupon 

Call Our Toll Free Number: 


1-800-431-2061 


6. PRODUCT EVALUATION: Each product sold by ASC must first pass 
rigorous evaluetion before it is included in the Club's offerings. 
7. PRODUCT SUPPORT: We believe it is as important to support prod- 
ucts as it is to sell them, so we stand behind every product we sell. 


8. EASE OF ORDERING: An order form is provided with every 


membership. 


Name 
Address 


City/State/Zip 


catelog, and the Club elso provides a toll free number for 24 hour, 
7-days-e-week service. 

9. CONSUMER SERVICES: The Club provides informetion end sug- 
gestions as to product suitability and compatibility, end can call 
on the assistance of edditional outside sources. 

10. SPECIAL OFFERS: Club members will from time to time receive 
speciel exclusive offerings that greatly enhence the velue of 


American Software Club, Inc. 
Millwood, New York 10546 
Please begin my free one-year trial membership es outlined above. 


(NY Residents call 914-762-5644) 
ASC is America’s oldest & largest commerdal software dub. 





OAPPLE OATARI CiBMPC 
( TRS-80 (Mods. 1, 2, 3, 4) [) CP/M (8" or 5%”) 


My computar is: 
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Strai 
talk. 


Call ITM and talk to the person who answers 
your software questions. Quickly, correctly. 
Discount prices, too. 

Expertise and low prices are just two reasons 
you should call ITM first. 

For complete information on the 8 other 
reasons call toll free today. 


We make software buying simple. 


800-334-3404 


IN CALIFORNIA CALL 


415-284-7540 
ITM 


936 Dewing Ave., Suite E 
Lafayette, CA 94549 
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Sa 
manufacturer or another. In fact, the broad 
base of CP/M-80 and MS-DOS users effec- 
tively allows him to target all micros if he 
wishes. 

The advent of good C compilers for 
micros is a particularly important devel- 
opment for the independent software 
developer. They allow particular applica- 
tions to be compiled on a wide variety of 
current hardware. Equally important, tbey 
allow particular applications to be com- 
piled on future generations of machines. 

This means that an author can expect a 
significantly greater lifetime for his prod- 
ucts than heretofore possible. Previously, 
programmers writing in languages such as 
assembler were faced with the horrendous 
task of extensive recoding in order to 
transport their programs to new genera- 
tion hardware. Their only alternative was 
to write their programs in languages such 
as BASfC or Pascal for which target 
machine compilers and cross compilers 
did not always exist. 


Demand in Search of Supply 

There exists an incredible demand for 
a wide diversity of software, but as yet no 
one has been able to determine a priori 
what constitutes a winning product. 

The market for 16-bit applications 
packages if desperately searching for pro- 
grams. Most of the 16-bit programs cur- 
rently available are little more than recast 
versions of 8-bit software. Unfortunately, 
many of the new features—the availabili- 
ty of screen graphics, large amounts of 
RAM. the 8087 arithmetic processor— 
offered by the {BM PC and its clones are 
not taken advantage of by the reincarna- 
tions. 


HE MARKET 
for 16-bit applications 
packages is desperately 
searching for programs. 


Also, many of the machines targeted 
for the home market have virtually little or 
no software of any consequence. The 
Timex Tl 99/4 and Commodore 64, for 
example, are both excellent targets for low 
end software that can be easily provided 





QUIKCGLC. 


the calc accessory 






by the independent software vendor. 
The software market has many of the 

characteristics of a horse race. There are 

many entries. but few true winners. Yet 


HE 
software market has 
many of the 
characteristics of a 
horse race. 


the stakes are high, the entry fee relatively 
low for the independent software devel- 
oper, the opportunities for creativity and 
innovation virtually unlimited, the excite- 
ment unbridled .. . It is an industry with 
infinite growth potential, unlikely to be 
dominated by the large corporations—all 
of which affords the entrepreneur with a 
unique opportunity. There is no more 
exciting field of technology and certainly 
none that is so easy to enter when one con- 
siders the potential for high returns. 
Those who would tell you that the 
future will be dominated by the large soft- 








Wondering “What if...” 


Stop wondering. The versatile QUIKCALC REAL ESTATE 
INVESTOR analyzes any property. Why spend days 
analyzing a potential investment when the Real Estate 
Investor can do the work for you in minutes? This invest- 
ment compounds its rate of return each time you use it! 












sida pandnce, that cou can teamincte with ° pee mouizaiun ° sel Fully Integrated 

: chedule nalysis 
large marketing organizations, that an ¢ Before and After Tax Z 
individual software developer can’t com- Cash Flows e Summarized into Com- 
pete effectively with large development D iati ineludi prehensive, Internal Rate 
groups, that the hardware manufacturers be sel bakin Char ing of Return 
will provide all the software an end user ; P 
needs should be categorically and sum- ¢ Conventional, Balloon, ® Easy-to-follow, 100 Page 
marily ignored. pear Rate Reference Manual 

ae a vee eaerimenta nie Apa Saati Designed Flexible, Easy-to-use 

i ® ° ’ “tor ’ 
microcomputer, learn the C language, and Reports Worksheet Approach 


start writing that program you've been 
thinking about. Find yourself a publisher 
that you feel comfortable with, one who 
addresses the market that you are interest- 
ed in, and you will be well on your way to 
the most exciting and rewarding adven- 
ture of your life! The time to start is 
now. /PC 


$129.95 


Runs on tBM-PC e Xerox 820 e Apple It & JI ¢ 8" CP/M Systems 
Ask for it at 


® Sear 
erland® susness svsTeus cenrens 


The Xerox Store’ 


Eddie Currie is the president of Lifeboot 
Associotes, the world's largest software 
publisher. In the mid-1970s, he was Chief 
Executive Vice President of Micro Instru- 
mentation and Telementary Systems 
(MITS), the New Mexico compony thot 
introduced the first consumer microcom- 
puter, the Altair. 


Simple Soft, tnc., 480 Eagle Or., Suite 101, Elk Grove, IL G0007,(312) 364-0752 


GUIKCALC and Simple Soft are tradernarks of Simple Soft, Inc. Computerland is a TM of 
Computeriand Stores, Inc. Xerox end Xerox B20 ore trademerks of Xerox Corporation. 


©1982 Simple Soft, Inc 
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LOGIC SOE TD 4-000-645-3494 oes sor ue ce 


& Subsiciary of Tne Logie Group | Wy State: 546-744-0043 Dam: 960127 Swift NYK LGS 
300 GardenCity Plaza, GardenCity, N.Y.11530] Canada. 416-283-2354 


PROLOK protection means 
software security. 





User-transparent protection 
technology that works - 
right on the disk. 


PROLOK protection is a tested 
technology that customizes a 
quality diskette with a unique 
‘fingerprint’ before software is 
installed. (PROLOK diskettes are 
guaranteed to meet or exceed 

all ANSI standards for floppy 
diskettes.) 

Tough to break 

Bit and nibble copiers are ineffec- 
tive when you utilize PROLOK 
diskettes. This eliminates the 
threat of mass by-pass or unlock 
schemes. 


Easy to use 

PROLOK protection is invisible 
to the legitimate purchaser. End 
users are not locked toa specific 
configuration or machine. The 
technology is not hardware 
dependent. 

Protection plus 

Back-up copies may be made but 
will only work on the PROLOK 
disk. Protected files may be 
transferred to and run from hard 
disks. Leading mass duplicators 
already support the PROLOK 
process. 

Inexpensive to buy 

PROLOK protection is low cost 
insurance for your software. .. 


quantity 1 to 10,000 or more. An 
evaluation diskette is just $9.95 
including postage and handling. 
Available now 


We're now shipping for IBM PC and 
XT, Atari, Apple and selected CP/M 
systems. Call or write for your 
PROLOK evalua- 

tion disk today: Software Protection 
PROLOK™ 

Vault Corporation 
1320 S. Baldwin Ave. 


Arcadia, CA 91006 
(213) 574-8594 





@ Vault Corporation 
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YMA « : 


...the best 
eo) meke)iamcels(eks 


INTEGRATED 
BUSINESS 
PACKAGES 


The Finest in Comprehensive Business Accounting Software 








GENERAL ACCOUNTING PACKAGES: 


« General Ledger System e Payroll System 
e Accounts Payable System e Inventory System 
e Accounts Receivable System e Small Business System 


VERTICAL MARKET PACKAGES: 
e Medical Practice Management e Orthodontic Practice Monagement 
e Chiropractic Practice Management 


e Dental Practice Management 


LOGICSOPT vscee22"- 
1-800-645-3491 continental U.S. 


300 Garden City Plaza, Gardan City, N.Y.11530 516-741-0043 wv. scete 
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Considerar 
tMeR AC 


A 300-baud originate-auto 
answer modem that simply 
plugs into one of your IBM PC 
expansion slots...COMPAC soft- 
ware that supports CompuServe 
Vidtex™, The Source, Dow 
Jones, TSO, VM and other 
user-defined functions... 

Ail at a price you can 


afford—$24995 
RCOR the 

r\'ere] 

system. vo 


The PM-300 internally 
mounted modem was de- 
signed specifically for simple 
installation in the [BM PC. Just drop the 
card into any slot and connect phone line; 
No RS-232 card or connectors are necessary. 
It has dial out Touch-Tone® and rotary in any 
combination for any of the long distance 
services and it’s compatible with Bell-103 and 
other IBM PC communication software. 
The “system” comes complete with COMPAG 
software—one of the first to provide full _ 
CompuServe "B Protocol”™ and to handle 
their full graphics. This videotex software 
enters data received into a disk fiie or 
buffer and saves memory buffer to file. Buffer 
can be displayed, printed or transmitted. File 
download and upload capabilities (including 
binary files) under error correcting protocol. 
Consider the SYSTEM from AVCOM...You can't 
beat the price...$249.95 for PM-300 modem and COM- 
PAC software system or $69.95 for COMPAC alone! 
Ohio residents add 5.5% sales tax. 
Call or write today. Visa/MC, money order or check 


r\"(070)\" Bi li vem 


c P.O. Box 29153 
Columbus, OH 43229 
614/882-8176 


*Touch-Tone is 3 registered trademark of AT&T == “IBM PC is @ registered trademark of IBM Corp 
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LS. McFadden makes 
learning to use your 
computer and its programs 
an easy, i 
experience. 


have 2 1 abet iil 
‘ogram is not easy. It a lot of study, a 
lot of trial and error, a lot of back-and-forth 
between dense manuals and your computer. 
Wouldn't it all be so much easier if you had 
a knowledgeable friend sitting by your side? 
Lee McFadden is that friend. He's been 
producing widely acclaimed teaching tapes 
for over ten years. He knows what informa- 
tion you need, and when you need 
it Team his skill with the -how of 
technical experts, and you get a faster, 
easier way to master your computer and all 
its power. 

Patented Audio Cassettes 

Lee guides you patiently, step-by-step, while 
you're sitting at your keyboard. No con- 
nection between the computer and your 
cassette player is necessary. You leam by 
doing, instead of by reading. And even the 
tapes are special—a patented FlipTrack 
system lets you go at your own pace, 


covering as much or as little detail as 
you want 


Ideal for Training 


Use the courses over and over again. Share 
Mele crete Acar aaa 

“computer ” a reality in your 
local schools. Bring a new employee ap 
speed” in just hours, instead of weeks, The 
fully indexed Guide included with each 
course is, by itself, an invaluable, on-going 
reference. 







Learn by 


4 e \ 
listening to... 


= 





Enis 


A Division of Mosaic Media. Inc. 
526 N. Main St. Dept PC-C 


a friend. 


Post Office Box 711 
Glen zi IL 60137 
112-790-1117 


Moneyback Guarantee 

You may order any of the FipTrack courses 
from us on a 15-day “right of retum” basis. 
Try a lesson or two yourself. Share them 
with others. If you're not delighted at how 
quickly and easily you begin to leam, simply 
retum the program in its original condition 
for a full refund. No questions asked. 

How to Order 

Drop by your local dealer for a demon- 
stration. Or Visa and MasterCard holders 
may add $2.50 shipping and handling to the 
prices, and order toll-free: 
1-800-227-1617, Ext. 439 

(In California, call 1-800-772-3545, Ext. 439.) 


Choose from these rewarding courses: 










How to Operate the IBM PC? 

3 audio cassettes & Operator's Gude... . .. $49.95 
How to Use VisiCalc® 

4 audio cassettes & Lesson Summary... .... $65 00 
How to Use WordStar* 


3 auto cassettes & User's Guide 






Track is a regesered madermarh propery, of Mota Meda lac 
pe a gto 


Apele Computer inc 
(BM Personal Computer ts 5 registered Ondemart of 18M Corp CPM 1s 2 regencred tradernath of Ongtal Research lnc 
‘VieCak 6 0 repetered trademark af VisLorp WordSuar © at trademark of MicroPre smereational Cor] 


CIRCLE 232 ON READER SERVICE CARD 





Wherever itis, we want it. Maybe, just maybe, we're 
searchiny for your program, but we never find it 


unless you call us. 

It has to be good, though. Because we're the 
Software Guild!” an organization devoted to finding 
the very best microcomputer programs for packaging 
and distribution under the Softsmith”™ lahel. Hundreds 
of titles have already been licensed to the Softsmith 
library. Butthcy’re only the beginning. Our goat is to 
have the best program in major categories on every 





popular machine. Of course, we can't do it without you 

If you're a program author or publisher, The 
Software Guild offers some distinct professional and 
monetary advantages. 

First, you devote your time to what you do hest: 
programming. You can leave the manufacturing, 
packaging. documentation, distribution and customer 
service to us 

Second, our revolutionary retait merchandising 
system will put your program hefore the public through 
the normal computer and software stores, plus record 
outlets, deparument stores, book shops, and more 
places where software has never before been available 





dl 





Third, is royalties. Wider distribution means more So callus, wherever you are. 
substantial royalties. And, your Software Guild Contact Regina Roberts at (415) 487-5200. 
royalties start to accrue when the dealer makes his pur: Or write: 
chase in quantity, so you aren't left waiting while The Software Guild 
money trickles in. 2935 Whipple Rd. 

Fourth is flexibility, We do not insist on the Union City, CA 94587 

‘lusive rights to your program. You can deal with 
other publishers and distributors, or market your pro- 2 4 
gram yourself, while it is in Softsmith distribution. | ( 

We know you're out there, working and dream- | re Soft are Guild 


ing, and we want to help make your dream come true. 
Our full staff of professional evaluators are waiting to ( 415) 4 87 ; 5200 
review your best-seller. 
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PRICES AND AVAIL ABILITY E MANGE WITHOUT NOTICE 


FOR NET TER 








MO MODULE. Fature enters 
NO MODULE, fratun answel aia in : yer witb, © 































| + € for Mw Wer Hg distance Ovve cil Witte : 
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modem der BASIC Spee vee BY DIABLO Cables are inlined 
INGHAM m sided $149.95 DOT MATRIX PRINTERS bead f 5979 oO 
AiD VO MODULE. |6 independent Medel 11 Additional Drive 
TUtpe xed analog input CPannels w/B Das BO Column/100 CPS CALL w a we 
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C System irtcludes 64K IF Ml wt pela MBEIea earl eOICrS an 
> OKB Disk Drive Controle iuey supported User programmabie port lume ‘ 
C Gisehiestieaid ac lor up to 8 modules per | Model 38 Spedal of the Month! 
Monitor Alt t vy $2599.00 | Busboard $59.95 iy Cotumn/400 CPS CALL — 


$259 


LOTUS 1-2-5 SOFTWARE .. $459| PROTOTYPING 1/0 MODULE. DAISY WHEEL PRINTERS 
AST RESEARCH —] Ue 3M Set htiex Breadboard Medel 628 


OMMYPING system Lomptete wih 40 2. Kolumn/20CP5 CALL 
2 Ph f C M 
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oa Jar WiBat back up pail ‘ EeiMaincisiypr 5 $29.95 APUAO CPS Letter Quality CALL TAVA CORP. 
ee 4 —— | matel 650 DATA DRIVE 
¢ Pius 256K Parasol & Serial! WORD PLUS—PC ; BORIAPIAOCPS ss ' 
\ e mt up one P Soft, $299 mite 
a i ‘qtote Wont Proce anu Software Mut Lingual CALL APPLE ae , 
Mea Pus K Parallel & Send Part Datsywriter Datsywheel CPI Pam & mmitegness 
c ¢ lat WiBlat k 0 $999.08 Primer. $999.00 SLIMLINE ORIVE  .. oa» $269 00 
Oe TBwen 756K Parte Pon Seng | CAVONG FOR tam TAVA PRODUCTS FOR APPLE] 
ia Elbe Me etvan ba: eck i internal Externat NEC : 
ae = ae 3590.60 5M8 $1495 $1695 SPINWRITER 
512k Ra Ko | testaw'| Hove $1795 s1995 s9 
512K Ram wit z SMa ; 5 149 
HERCULES GRAPHICS CARD iMe ais sd NEC 0 Co cana 
trae Weavll Givess yi 220 3° O SNS s1065 $5195 7710-1 $9995 3510 «$4805 ava 
J HAVES Pur 
gnaw $499.00 ISL = $29MS 3515 $1395 MAYES MICROCOM UTER 
BIG BLUE......... +s. $479.00 FLOPPY DISK DRIVES | 7730- $1995 3530 $1595 Ne teen, 3 $299.95 
MAYNARD SANDSTAR SERIES 7720 $2595 3550 $1895 $329.95 
Mr Care or «6 $0 500)| SHUGART. 7725) $255 PC8023A $ 495 PERSONAL ACCOUNTANT 
Mosier Bic 3189.00 | A4acmesc 5169.00 | STAR MICRONICS Sofrwarelt itt AMIN ae 
MERE Demar Module 99.00 AVP uno $259.00 Ger) 10 CALL £199.00 
PARIS Pon MA x ~ $75.00 SAB00/80! SSL $365.00 Gem 15 CALL 
ors SAB5ORS. DUDE $459.00 
$95.00 ; SMITH CORONA Ag EP PRODUCTS 
$75.00 ° TP | paraite! $579.00 “1 ne te 849.95 
359.00 TPT senal $579.00 * Surge Prove $79.95 
———= C1TOW Surge Pr z $80.95 
GX 100 (50 CPS Dot Matix) $249.00 ¢ $129.95 
8510 $469.00 $48 95 
THE ULTIMATE SOLUTION TO 1550 (1 $699.00 





THE PC EXPANSION DILEMMA F 10 (40 CPS Lenter Quai) $1895.00 
FROM LNW COMPUTERS FOR Lplancg| SEE ener 


YOUR IBMPC AND PCXT THAI | See eh) POs CPs Cenet Guall $1 6a ee 
suse ig MOTHEREOARD™. TM 100-2 CALL | OKIDATA 

agp ll on, Nateen | (M004 as $359.00 | B7A $429.00 

& mea SSD $425.00 | 83 $699.00 

a i COC ING NCTE TM AAR? DO $499.00 B4AP paraliel $999.00 

va BUS $549.95 | eMENS BAAS serial $1099.00 

LNW8O CP/M PLUS FDD 100 6 3159.00 | 92A $525.00 

COPROCESSOR MODULE, 280A FOO 200.6 3199.00 | 934 $999.00 




























































Vann IMT ans CPS PLUS as = IDS PRISM 
we ow PM prograt rs OISK DRIVES Prsm 142 (8 & Ww) $1595.00 
tame a ask dives Fag c coor $ CALL 
ASYNCHRONOUS CommUNICA. | 12 902 CALL | ROTHER 

Tea To 89 me 320K8 $260 brother. 

TIONS 1/0, A wi xh 6 bows Smugart SA'455 She 320KB $250 HRT A parattel $769.00 

> © (eres - huge ¢ HR IA sera $849.00 COMPUSHACK FRANCHISES 
r i fe eG HR'IS $599.00 AVAILABLE 
a : $79.95 —————_ Tactne. femal opuon $155.00 So ae 
MODULE, @)) 4+) kk & mtroller Integrated Accounting System a bia: oa 
PC fairy, eee kettes The Pela ml ompiete Pusines oro. AVAILABLE (A® Moceny CALL ait ob iice 
tor tne CP'M Bo and CP AR site grant fia Wage on the market. Prox PRINCETONGRAPHIC SYSTEMS pe ng 
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are 


$169.95 ) ares 


y (710 102? 
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aia 349.95 n Computer System Controller Two Mist 

CLOCK CALENDAR I/O MODULE. arn Sal 

Opreae pen det anc MSDOSY | supparted ited General Uaciger Drives Mor $1890 

Als fetle aukew battery Alarrrs Accounts Recalvable Accounts TAVA PLUS COMPUTER SYSTEM 

f\ $69.95 | Payable Billing tnventory JAPPLE t+ COMPATIBLE} 

GAME Ji0 MODULE. mp tl ble Payretl Word Precesser Spelting 64K CPU Exparuehe tw) 28K 2 Did 

wer WAT PC Game ara Allo. Checker Fite Managament DOrnves Comtroiier Card Monitor Paral ea" peld ne 
cf enher © yoy 4 | Sprandsheet Database Manage Port ‘ 2 Game 1/0 Mt “ Baad 
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MARKETPLACE/COREY SANDLER 


According to Joyce Wren, Director of Software 
Publishing in Boca Raton, IBM is actively soliciting 


program proposa 


Is from its own employees and from 


anyone else with a good iden. 


tart 
Spreading 


The News... 


On the waii of an executive office at IBM's 
Boca Raton, Florida complex hangs the 
needlepoint sampler that stars in a current 
television advertisement for the Personal 
Computer. It reads: “Hat of the Month 
Club.” 

Big Blue is not really entering the hab- 
erdashery business, but it surely has 
tossed its chapeau with gusto into the con- 
sumer market for the first time with a line 
of in-house and independently developed 
software and books. In fact, it had already 
shipped 16 titles by the beginning of July, 
with more in the pipeline. These products 
are in addition to the commissioned or 
acquired programs like PC-DOS, Multi- 
Plon, PeachText, and other packages 
already cramming shelves in IBM-related 
stores. 

“We know that when someone buys a 
PC, they're very likely to be back soon to 
the same place to pick up some software,” 
said Joyce Wren, Director of Software Pub- 
lishIng for IBM’s Entry Systems Division. 


That is why the company has entered into 
the market, she says, and that is at the 
heart of the sales pitch IBM gives to pro- 
spective authors. 

“We can bring the expertise we have in 
areas of testing, publications, and experi- 
ence in how a user uses software. I hete to 
use the term ‘user friendly,’ but that Is 
what we are talking about here," Wren 
said in en interview in Boca Raton recent- 
ly. “We also have the manufacturing capa- 
bility and distribution end marketing 
expertise.” 

And, in a roundabout way, Wren let It 
be known that she believes a software 
author can expect to earn more money if 
his or her work is encased in an IBM bind- 
er. She would not divulge details but did 
indicate thet several individuals are near 
or past the $100,000 royalty point in one 
or another of the various plans. (IBM, in 
the face of protests from euthors, recently 
removed a “cap” on earnings that had 
been established at thet level. There is 
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ing for IBM's Entry Systems Division, in 
front of PC headquarters in Boca Roton. 









































NO 
REFLECTIONS 
ON YOU! 


with the 
SDC ANTIGLARE SCREEN 







Look at the face of yout CRT Its s 
surface reflects tight like a mirror 
windows, the keyboar .. even your t 
Clothing and jewelry ¢ ay De visible iri it 
Prolonged exposure tc these distracting 
reflections Causes eyes ain and unnecessary 
fatigue 


YOU DON’T HAVE TO PUT 
UP WITH THIS ANY LONGER! 


The ANTIGLARE SCREEN ‘om Screen 
Data Corporation ha: Deen judged by an. 
independent insuranc » company study tc 
be the best solution i: sted to eliminate 
glare Factors consides-d were uu! 
Productivity, reductior of 
cleaning, Gurabitty, ac. aptability and cost 












The ANTIGLARE SCREEN 's © 
Or Plexiglass Out <i tim y woven me: 
tough synthetic mate al The mesh passes 
text and graphics infe nation from the CRT 
through to the eyes \.hile stopping lignt 
from other sources frc'n reflecting back to 
you At the same rr. the appearance of 
the display is enhanc J becduse Cnuracies 
appear against ¢ dar suther than a fynt 
background 






The ANTIGLARE SCREEN ‘or the 18M 
PC 1s sized to fit with 1 the recessed area tn 
front of the CRT It cer: be removed easily 


WELL, WHAT ARE YOU 
WAITING FOR? 


The ANTIGLARE SCREEN 5s only 
$39.95 postpaid dire t to you Try tt for 30 
+ days You must be completely satisfied or 

your money will be re"unded Call our toil 
free number anytime snd your SCREEN will 
be shipped from stoc: within 24 Nours Be 
sure to specify whether you have a mone- 
chrome or color \spiay 

Mastercard visa accepted 





1-800-531-5255 
EXT 804 





{in Texas} 
1-800-252-9146 EXT 804 


[ soc] 
q 
—_ 
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Deaier In--unes Invited 
N-. 31212 


Screen Dara Corporation 


240 CEDAR KNOLLS ROAD. 
CEDAR KNOLLS NJ 07927 









now no limit on the amount of money 
authors can earn within the terms of their 
contracts.) 


The Channels of Commerce 

The software products are marketed 
through the same channels employed for 
the Personal Computer itself: IBM Product 
Centers and authorized dealers such as 
ComputerLand, Sears Business Systems 
Centers, and nonfranchised outlets. 

IBM's official Softwore Submissions 
Guide states that the company “may estab- 
lish other distribution channels in the 
future.” Does this include non-IBM deal- 
ers? "Not today,” Wren said. “We're look- 
ing at additional channels and a whole 
host of things relative to software, includ- 
ing faster distribution. We want our cus- 
tomers to be satisfied with the product. 
We want to be sure support can be 
offered.” 

“There is, though, the potential to offer 
entertainment software in a different man- 
ner,” Wren said. How about mail order? 
“Probably not,” she said. 


An IBM Old Hand 

Wren has worked for IBM for the past 
22 years, starting as a programmer at 
Advanced Systems Development in San 
Jose, California. She wrote software in 
assembler, hexadecimal, macroassembler, 
and a number of higher-level languages, 
entering into the management structure in 
1965. She came to Boca Raton in January 
of 1982, as the Software Submissions Pro- 
gram was first getting underway. 





E LOOK 
at our own employees 
as rich sources of 
submissions. 


On her desk is a PC-XT flanked by a full 
load of pastel-shade IBM software bind- 
ers. She has a PC at home. which she uses 
to continue her office work and for word 
processing and financial modeling. She 
admitted to spending a fair amount of time 
recently playing with IBM's as-yet unre- 
leased LOGO language. That product is 
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scheduled for introduction in the last 
quarter of this year. 

There are three sources of material for 
IBM's software program: external, inter- 
nal, and employee submissions. 

“We look at our own employees as a 
rich source of submissions,” Wren said. 
One reason is the *substantial” number of 
PCs purchased by employees through 
IBM's discount program. 

Internal contributions are those writ- 
ten by IBM employees on company time, 
either specifically for the consumer mar- 
ket or developed for other uses. A pair of 
recent—and successful—examples are 
Persono! Editor and Professionol Editor. 
These products were developed at IBM's 
San Jose research site and were used 
extensively within the company before 
release. The product now on the stands is 
actually Version 5, Wren said. 

Internal company authors do hot re- 
ceive pees are eligible for special 
awards not directly tied to sales. 

Employee submissions are those made 
by IBM personnel on their own time and 
with their own resources. Product Centers 
and other authorized IBM dealers have 
recently begun selling the employee-origi- 
nated Privote Tutor, a BASIC develop- 
ment system, as well as IBM's first book, 
an introduction to DOS 2.0. 

Authors with no relation to IBM can 
sell a nonexclusive license with a negoti- 
ated royalty schedule based on wholesale 
revenues from sales. New products in this 
area include the BASIC Primer package. 
The external submissions run the whole 
gamut, from technical work to utilities to 
games. 

IBM will continue to add to its store of 
software from a variety of sources, Wren 
said. In recent months, the company has 
add APL, an internal adaptation of an 
IBM-developed language, and tha Peoch- 
Text word processor, distributed under a 
license with Peachtree Software. 

"We do go out and approach vendors 
as well,” Wren said, ‘although we did that 
more in the beginning. We wanted to be 
sure there was certain software for the PC 
when it was introduced.” 

Included in those first offerings were 
one or two products—an un-easy word 
processor among them—that will not be 
forever cherished by IBM or early users. 

We found that people expect far more 
from a product with the IBM logo,” Wren 
said, "even though the product when 






















































POWERFUL 2ei\itare 


FOR MS DOS COMPATIBLE HARDWARE 
HARD DISK OR DUAL 320K DRIVE VERSIONS 


FEATURES: 


«Fully integrated modules * GRAPHICS * Extensive reporting 
* One or two step billing * FORECASTING * Comprehensive documentation 
« Backup by module 


« History details kept up to 24 months 





ORDER ENTRY INVENTORY CONTROL 


Prepares order Maintains: 
Commits Inventory ag to 5 price breaks 
: e-order levels with lead times 
Heneles el PUnce StruStures Stock status depletion selectable by item 
Flags credit limits Comprehensive sales statistics 
Prints: Physical Inventory with shrinkage adjustments 
Picking Tickets Prints: 
Open order reports Purchase Advices = On order reports 
Price Lists Vendor Lists 
Back order reports ' 
Discounts by Customer or Item or combination SALES ANALYSIS 
of both 24 month history GRAPHS 


BILLING Linear forecasting GRAPHS 


Item, Customer or by Compan: 
Prints Invoices ay y pany 


Adjusts Inventory levels automatically Analysis Repeore By: 
; fi : - Customer Inventory Item Salesman 
form. ister : : ? ‘ 
FOStsreet eileen tera = salah Ss a Showing profit margins, last sold date by item 
Posts to Accounts Receivable Sales Journal Last order date by Customer 


ACCO UN TS Customer Call Planning 
RECEIVABLE Total System Price $695 Complete 


Posts cash receipts to Cash Journal 





Posts Debit & Credit Memos Includes new mailing label moduie. 
i Demo Package with Sampie Data $50 

de e COM PiEeNisive estore fe {refundable or applicable toward first purchase} 

in : 7 > a a SE = a a oS oe 
Statements at customer option Ht Distributed Computing Systems i: 
Detailed and Summary Trial Balances | 157 S. Martha Dept S I 
| P.O. Box 1B5 I 
| Lombard, Illinois 6014B | 
DISTRIBUTED | ame 1 
| 
COMPUTING & ! iene H 
SYSTEMS | Cry State ip 
I PBS Software Quantity Sub Total I 
Martha and Randolph Streets @ $695 Complete J 
P.O. Box 1BS i Demo Pkg. | 
Lombard, Iiinois 60148 oe 
(312) 495-0121 I TOTAL 1 
Dealer Inquiries invited I Check, Money Order Enclosed] COD, 25% Deposit Enct. 1] I 
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MICROHOUSE 








MONITORS 
Hitachil...... $299 
Hitachil.......... 499 
GRAPHICS 
Fastgrapnsiic.c:-scdesiase amas ote ccieee $189 
DGraph.....seeee eee ee eee ie ee 199 
PRINTERS 










«... $429 Smith Corona Tractor 
.. 629 Banana...... 
. 529 Grappler Plua... 


LANGUAGES —_ 
Microsoft Cobol 80................ 


Prowriter Paralial 
Prowritar Serial . 
Smith Corona TP-1.. 














Basic 80 Compilar 























Baaic 80 Intarpratar.......... cece ee muLisp/muStar..... 
IM Sere a inj3 corecer ots ov crstessisigiayessinisisiaisloasiiste muLisp/muMath.......... no a 
Fortran 80Compilar....... leet leisteisletes sien sets CComplier ...... .. so Sesbetes SiMe SE 9 6) s hei sie ele eleitisiesaiele 
ih DATABASE 7 COMMUNICATIONS 
Dbaeell ....... $439) Timill......... $275 USAutodial..... .... 3479 ~Hayes Smart Modam. . $239 
Obaee I/Dutil... 499 Datastar....... 169 Password........... 379 =Micromodemil....... Kou) 
Util ieersrosesscciste 66 infostar........ 279 = Autoiink 300......... 179 HayaaChronograph .. 219 
Quickcoda..... 219 Suparsortl..... 149 Hayes1200Baud..... 569 Crosstaik ........... AIT 
_ FINANCIAL = =_WORDPROCESSING IBM HARDWARE 

Supercaic...........6.. $125 Wordetar .............. $279 Quadboard 64K......... $ 295 
Supercalec I . 179 WSIMM...... . 349 Quadboard 256K....... 479 
Visicalc.... . 189 WSIMM/SS . 444 Quadboard il64K....... 295 
Visitrend/Plo 228 Starindax .. - 119 Quadboard II 256K. . 479 
Multiplan ... 194 Final Word . . 199 Quadcolor|! . 235 








Calcatar . 99 Superwriter . 175 Microaoft 64K 259 
Homa Accountant forIBM 99 Spaliguard... . 119 Microsoft 128K . 379 
PLANS literssescrc svosxorersresess 395 Spallstar............... 149 Microaoft 192K . aco Sl! 
Scratchpad ............ 199 Mathstar............... 89 Microaoft 256K ........ 624 
Monay Decisiona........ 79 TMakeriil.............. 189 Datamac 12 Meg Int. .... 1899 





We offer savings on the finest in software including Micropro, Sorcim, Ashton Tate, Fox and Gellar, Microsoft, Supersoft... 
and excellent buys in hardware peripherals, printers memory boards, modems, diskettes and supplies. 








MICROHOUSE 


A WISE CHOICE FOR 
ALL MICRO PURCHASES! 


TWO LOCATIONS TO SERVE YOU BETTER It’s easy to 
TOLL FREE PHONES: do business with 
1°800°523°9511 _MICROHOUSE 

















BOX 499, BETHLEHEM, PA 18016 Full tech support 
OR ——---——— Lower prices 





1*800°FOR* SURE We accept 


P.O. BOX 4380, SPARKS, NV 69432 MasterCard, Visa 
American Express 


and purchase orders 


Maxell FD-1... $40 
Maxell FD-2 ... $49 
Maxell MD-1... $31 
Maxell MD-2... $44 











Pricas aubject to change without notice 
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teleased was certainly equivalent to oth- 
ers on the market. We're learning, and that 
was a valuable lesson. We'll try not to 
repeat it.” 


Tiere 


line will continue to be 
an open system. 


Wren’s department is the prime recipi- 
ent of those user comment cards in the 
back of every piece of IBM software. There 
is a quality meeting every Monday at 
which measurable criteria on hardware 
and software are analyzed. According to 
Wren, many users’ comments find their 
way into revisions or new products. 

As with all other publishers and 
authors, Wren admitted to keeping a close 
watch on reviews of products. She likes to 
see both sides of any product described, 
not just the negative. “Don’t expect us to 
be perfect. We try very hard for quality.” 


Openness Pays Off 

Many observers say that one of the 
principal reasons behind the success of 
the PC has been IBM’s choice of an “open” 
design—one that allows third-party soft- 
ware (and hardware) developers easy 
access. The company has published most 
of the details of its design in a series of 
technical reference manuals and has cho- 
sen to use as principal operating system a 
product that has been adopted by other 
manufacturers of hardware as a standard 
for machines built around the 8088 or 
8086 microprocessor. This openness has 
led to the burgeoning market surrounding 
the PC {including PC Mogozine) and to the 
continued sales success of IBM’s micro- 
computer. 

“The PC line will continue to be an 
open system,” Wren said. “It seems to me 
that the more good software available, the 
more applications there will be and the 
more sales.” 


A Copy-protection Quandary 

IBM and its authors are caught in the 
same uncertainty faced by other software 
companies in regard to the copy-protec- 
tion question. Some of the company’s 
releases are unprotected, like the DOS and 





USC DATA SYSTEMS 
Presents 
MULTI-COMPANY 
ACCOUNTING SOFTWARE 
with 
JOB COSTS & 
LABOR DISTRIBUTION 


Available for CP/M-80®, PCDOS,® 
and MSDOS® 


The MULTI/COM 201 System 
Includes All Standard Features 


Plus 


Multicompany Accounting In One Package 
Integrated General Ledger, Accounts Payable, 
Accounts Receivable, Payroll, and Job Costs 

Hard Disc or Floppies 

Automatic End-of-Period Update and Backup 
Compiled Basic for Increased Speed 

Over 2 Years of User Testing 


Ideal System for Contractors, Engineers & Architects 


Dealer Inquiries Welcome 
Unique Agency Arrangement for 
Qualified Computer Dealers 


Call for Informotion ond the Name of the Agent in Your Area 
Demanstratian Packages Availoble 


USC DATA SYSTEMS, Inc. 
P.O. Box 1384 
Murfreesboro, TN 37133 


Telephone Toll Free: 


1-800-251-4087 
In Tennessee: (615) 890-4816 


CP Mis. tracemark of Digtal Research Inc PCDOS 15 a trademark of IBM MSDOS 15.0 trade mark of Microsoft Inc 
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SERVICE 'N SATISFACTION 





















SOFTWARE: : 
® KNOWLEDGEMAN (MOBS) call language Packages, while | others are 
« LOTUS 128 CALL locked against ordinary copying schemes. 
ad ioistiee Sot Rte ere) $139.00 Many of iBM'’s applications and games 
© EASYWRITER Il $239.00 packages employ a third alternative, 


BOS Varsion (IUS) 
® EASYSPELLER, Il (IUS) 
« EASYFILER, (JUS) 
© THE FINAL WORD, 
(Mark of fha Unicorn) 
© PERFECT WRITER/SPELLER 
(Partecf Soffware} 
@ CHARTMASTER, 
(Decision Resources) 
® PROOFREAOER, 
(Aspen Software} 
© ORAMMATIK, 
(Aspen Software) 
© DATA BASE I (Alpha) CALL 
© HOME ACCOUNTANT PLUS, $110.00 
{Continantal Sofiware) 
° FCM, $ 
(Continental Software) 


which allows a single copy to be made for 
archival purposes. iBM’s introduction of a 
hard disk in its PC-XT and as an add-on to 
the PC complicated matters since a copv- 


$129.00 
$209.00 
$199.00 
$299.00 
$289.00 
$ 45.00 


$ 85.00 























© COMPUTER SAT (HBJ) $s 

© FRIENOLY WARE, Arcade, 
{Fnendly Soft. inc.) 

© PETER NORTON UTILITIES 

® FLIGHT SIMULATOR, 
(Microsott) 

*@ OAMES: 
SUSPENDED (Intocom) 
MILLIONAIRE. (Blue Chip) 
ASYLUM. (Med Systems) 
EXECUTIVE SUITE. (Armonk) 
FROGGER, (Sierra on Line) 
PINBALL. (Sublogic) 


The suggestions from IBM would proba- 
bly serve as good advice for any would-be 
software author for the PC. Here are some 
samples: 

Program code: Software should be 
structured in o “top-down” manner, with 
comments throughout. The remarks 
| | should be used to help in future mainte- 


& 















3 







PC MAN (Orion) 28.95 

prised ar 34.95 nance and enhancement, referring to 
° THE ETRUCTOR 98.95 names of voriobies ond their functions, 

(Individual) 
» PROKEY. (Rose Soft) CAE diskette file formats, and references to 
© PC TUTOR, (Comprehenaive) $ 82.00 internal ROM code. 
© PFSFILE, PFS WRITE $ 99.00 » Noti 

(sete Pupwering) Copyrights: Notices should appear in 
¢ PFS REPORT $ $9.00 severai pioces, inciuding the first screen 
x (Sonwareieuls (ening) $5400 that appears, in memory whenever the 

(Central Point Software) program is running, within the first 20 
© HAYES SMARTCOM II $ 99.00 


lines when the program is printed, and on 


(Hayes) 

© MULTIPLAN $199.00 the external iobei of the diskette and 
(Microsoft) 

© MEMORY SHIFT $ 82.00 pockaging. 


(N American Business) 
© PC PFP (Best) 
© PC FAS (Best) 
® FANCY FONT (Softcraft) 


Hardware dependency: The program 
should be obie to use both the mono- 
chrome display adapter and the coior/ 
graphics odapter and be able to check 
which adapter is installed in the PC being 
used. Device odopters (except for RS-232C 
ports) should not be initialized from with- 
in the program, avoiding dependence on 
the particular version or revision of the 
hardware invoived. 

Follow IBM's rules: The program 
should not inciude Calis to internai ROM 
routines (undocumented entry points or 
entry points currently pointed to by inter- 
rupt vectors). If you do so, the program is 
dependent upon a particular reiease of 
DOS or BASIC, a problem faced by o num- 
ber of software developers when DOS 2.0 
came along in March. 

Watch your colors: All monitors do 
not support all coiors, ond certain color 
codes are unusabie when displayed on a 

















STUFF: 
© ELEPHANT OISKETTES 
Package of 10-SS/DD 
Package of 10- 0S/0D $ 

© FUP “‘n' FE 
® COVERS FOR THE IBM PC 



















FREE with order over $75.00 
plastic Library Caas — 
holda 10 diskattes 






















NEW 
COMPUTER SAT 
(Harcourt, Braca Javonovich, inc.) 
improve SAT Scores 

















CALL OR WRITE FOR MORE INFORMATION. 
18T CLASS SHIPPINO INCLUDED. 
Dallas, Texas 75379 


NO EXTRA CHAROES 
eS (244) 458-1716 


P.0. Box 795095 
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The Guiding Byte: An IBM Sampler 


Big Blue's guidelines for software authors should be required 
reading for anyone thinking of writing a new program. 

















protected program cannot be run from a 
hard disk. 

“Many authors and software vendors 
still want to protect their work,” Wren 
said. “But we may be moving toward 
unprotection. Obviously it gives the user 
more flexibility if a product is not pro- 
tected.” 































monochrome monitor. Test your program 
on various combinations of monitors and 
disploy cards. Avoid unusual foreground/ 
background color combinations. One of 
the two colors should be biack or white. 
Overuse of color will undermine its effect 
and could lead to confusion. 

Some other hints: Allow for recovery 
from error; display messages during times 
when the computer is making calculo- 
tions or loading data; developa consistent 
and orderly screen design; moke consis- 
tent use of the function keys and the 
Escape key; in games allow sound to be 
shut off if desired. 






























IBM even has its own lexicon of recom- 
mended words. A few samples: Do use 
end, cancel, or stop; don’t use abort. Do 
use enter; don't use return. Do use correct, 
good, or true; don’t use valid. 





















BM EVEN 
has its own lexicon of 
recommended words. 


And finally, IBM has a section on writ- 
ing manuals, discussing such often- 
ignored elements as tone {conversational 
recommended); voice (active: “when you 
operate the computer” is better than 
“when the computer is operated”); tense 
(present), and language (clear and concise 
and with an avoidance of unnecessary jar- 
gon, abbreviations, acronyms, and buzz 
words.) —CS. 

















Amdek SU0A....cscccscscssssnsnes $188.00 


Amdek Color Ul ....c.ccccccesccees $399.00 
Amdek Color ww. eee -0s-8349.00 
NEC JB 1201... & By 


NEC JC 1203 
USIPI3.... 
BMC 12” Gree 


i) 
AMAIOK M1... 0.0 rececscccccceees 


modems om 
cieentnen 





east 
800-233-8950 


Degt.O17, in PA coll (717)327-0678 
Coder Statue Number: 327-0676 
we Sed Ot., Wittemepert, PA 17701 
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west 
800-648-3311 


Saree] ie et ent rrenmenent 
0.0 bon 00ne, bistotine. WY obese 


The Guide to Submissions 

Entrance to the Software Submissions 
Plan Is a two-step process. Wren’s pro- 
gram publishes a 40-page booklet— pack- 
aged in the same vinyl-clad folder used for 
many of the software products sold by 
IBM. Included in the folder is a copy of an 
agreement and questionnaire that must be 
forwarded to IBM. You'll have to discuss 





competitive products, the characteristics 
of the program and documentation that 
make it “friendly and easy to install and 
operate,” and the hardware and software 
requirements of the program. 

Authors are strongly urged to register 
their work with the U.S. Copyright Office 
before submission. IBM warns that even 
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reese heal legen! Fort Re 


Micracamputers We carry software in alt 
eo popular tormats ond operating systems 
cluding PC-DOS MS- DOS. CP/M-86and 
CP/M: 80 Always the current versions in stock 
Competitive Prices Our volume enabtes us 
to offer fou pnces which are consistentiy 
je com 


tive ompare, tor yourseit. then calt 
us toll-free 800-325-2260 


Express Delivery Time 1s money and we at 
3. 


l Software and Hardware far all Papular 


DataSource understand that Your order 
will be processed and shipped within 24 
hours tor all products in stock 


Discaunt Structures We offer significant 
4 discounts to any individuat. arganuization ar 
e user's group purchasing in quantity 


Key Accaunt Pragram For corporations 
and inshtutions we offer a comprehensive 
program votume discounts. complete 
maintenance packages. speciatty statied 
technicat support asatesteam 
experienced in micro applications, and. 
several tinanctng options 


6 Risk-Free Sattware We stand behind 
° 


every product we sell Ali items are tutty 
documented, backed by manutacturer’s 
warranties, and are guaranteed by 
DataSource to be in perfect working 
condition 


fs Tall-Free Technical Suppart We service 


what we seil Our customers have direct 
access to our technicat statf on a toll-tree 
basis 400-328-2260 


avanriety of maintenance agreements 
tailored to the specitic hardware items you 
setect Calt tor more iniormation 


8 Natianal Maintenance Netwark We offer 
ee 


Flexible Payment Options We accept 

most major credit cards checks and 

money orders. as weii as purchase orders 
® trom approved corporate accounts 


10 Praven Track Recard. Join aur growing fist 
° 


ot customers which inctude many Fortune 
500 companies, major educationat 
Institutions and government entities 


Here’ a small sampling of products available naw tram DataSource 
(if you dan't see what you need. just call us at the number betaw) 


Dote Base Monasgement Ray 
Insolt “CALL” Thesaurus 
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Word Processing Micro Link 
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Wordstat/Mailmerge - 
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Fall Specials from Datasource™ 
Volkswriter - Lifetree 
Supercalc - Sorcim (BMPC) 
Memory Shift - North American 
Only from Dete Source: 

PC Utility Pak (Sori Directory & Disk Clean-up) 
PC Consulting 639-00 


‘With any purchase over $50.00 only 


$125 00 
$119.00 
$ 7900 


$1498 


FOR MORE INFORMATIGN CALL TOLL-FREE 


1-800-328-2260 
eVGA Gat 


Prices veflect o 3\4% cue discount and are subsect te change wuikent notice Purchase orders accepted from approved corporate accounts 
All orde>< are shipped UPS. $3 shuppeng charge on softwere tems 2% shippeng charge on hardware tems 
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DATASOURCE SYSTEMS MARKETING CORP 

Yaur source for micra software and hardware” 


1660 South Highway 100, Minneapolis, MN 55416 
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though the company will take proper pre- 
cautions to maintain the integrity of your 
copyright, it has no obligation to treat sub- 
missions as secret or confidential. 

The entire process from evaluation to 


Ov 


horizon may be a truly 
user-friendly database. 


marketing may take from 3 to 6 months. 
According to the Plan, criteria include the 
following: 

@ Are installation instructions easy,to 

locate and follow? Do they require the 

user tocustomize any hardware or soft- 
ware? 

@ Is the documentation complete, ac- 

curate, and easy to use and under- 

stand? Is it appropriate to the applica- 
tion and intended user? 

® Does the product use sound, color, 

and graphics effectively? 

© Does the program provide adequate 

feedback to the user? 

@ Do all of the functions in the pro- 

gram work? Are errors adequately pre- 

vented and detected? 

© How does the product compare to 

potentially competitive products al- 

ready on the market? Do comparable 
products offer more or less in function 
and price? 

And the final question for IBM to 
answer: Does this product seem a likely 
source of profit? Each of these points is 
discussed at length In a section of guide- 
lines. 








And the Winner Is... 

Wren said she expects “productivity 
applications’—word processors, elec- 
tronic spreadsheets, and the like—to con- 
tinue to be popular, “until we find addi- 
tional uses for the computer.” On the hori- 
zon, she said, may be a truly user-friendly 
database, with a natural language inter- 
face and a dynamic structure that would 
allow the program to adapt to the user 
rather than the other way around. 

“The uses that we can put a personal 
computer to are endless,” Wren said. And 
IBM, no doubt, will be peddling its hats, 
madly. /PC 








Word processing software 


may Save you time, 
but it can’t write your letters. 


Gentlemen 


Our company has always given genarously to the larger 
funds, but the turtles 


Gentlemen 


Although this company feels it 1s mportant to save the 
turtles 


Gentlemen 


Due to the recession our company has had to cut back on 
contnbutions Although we would hke to contribute 


You really can save time, write better letters and 
have a complete reference to both commonly and 
rarely used letters and forms. 1000 professionally 
written letters and forms are on diskette and can be 
read, modified and printed using most word 
processing software. It is easy to find the letter or 
form that is best for almost any situation in the 
categorized and indexed manual. The topics 
covered include agreements, announcements, 
charities, condolences, collections, congratulations, 
employees, employers, genera! business, general 
forms, legal forms, ordering, personal, promissory 
notes, sales, schools, shipping, stockholders and 
writer's reference ... just to name a few. 





Gentlemen: 


We regret that we will be unsble to contnbute to your fund 
to save the turties The company policy dictates that we 
limit our contributions to large multi-purpose campaigns 
Each year we coopersts with the employees of our 
company on a nations! bssis in providing support for the 
United Way and the National Musaum Foundation 


Tt 1s in this fashion that we are best eble to serve s number 
of worthy causes We trust you will understsnd our 
position We support your goels and stated purpose and 
wish you every Success In your campaign 


Sincetely 





Or can it? 


Letterform 1000 requires: 


Acomputer that can read double-sided IBM Personal Computer 
diskettes 


Word processing software that can read standard ASC II files. 


Available at most computer software dealers $95 
Call or write for more information: 


PBL Corporation 
PO Box 559 
Wayzata MN 55391 
612 471-7644 


Previewing a New Dimension 
in 
Personal Computer Display Cards 


REALCOLOR 


Micro Developed Svstems Inc 


512 colors 
16 colors on screen 

2 color maps for animation 

320 x 200 graphics format 

IBM. PC/XT compatibility 

Telidon - NAPLPS 8 grey levels 
Low Cast 
$559. includes card, manual and software 
$699. in Canada 


MICRO DEVELOPED SYSTEMS INC 
PO BON 3% 
BURD INGTON, ONTARIO, CANADA 
LIR WAR 
(316) 843-1781 
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srolom Ti olam muchas miele 
the reports he needs... 


... and waiting, and 
"rclidiale Mar-lale| 
waiting... 


He could be rescued 


ed | 3 OW 


ResQ is quite simply the easiest-to-use, fastest and most 
comprehensive information management system ever developed 
for the IBM Personal Computer. It was designed from the ground 
up to provide you with the exact information you need... only 
the information you need... in the exact form you need it 

».. Now! 


Best of all, you don’t have to know a thing about computers to 
take full advantage of ResQ almost immediately! 


Like many other Data Base Managers, ResQ organizes, files, 
locates, controls and interrelates just about any kind of 
information. It prepares reports and mailing labels, is a general 
filing and reference system, handles customer records and 
inventories, tracks sales leads and follow-ups, and does the 
required calculating for any of these functions automatically, But 
that’s where the similarity to other systems stops! 


ResQ is the only system that allows you or a secretary to design 
your own forms and reports, create them right on the screen, then 
have them continuously available at the touch of a key! ResQ 
offers password protection to keep confidential information 
confidential, and does it on a number of 
different levels. ResQ reads, searches and 
sorts data faster than the fastest 
competitor we've tested. 


ResQ’s larger fields hold more 
information, and field sizes can be easily 
changed to increase your number of 
salesmen, products, files or reports. It 
allows for calculations on up to 8 levels of 
totals at report time, and interfaces with 


Please 


Poeerescoeeeern— 





The ResQ “How-To” Manual is written in plain, simple 
English—not like a scientific textbook in a foreign language! It 
was created for immediate use by clerical help who had never 
touched a computer before. It’s been tested... and it works! As 
an added feature, “help screens” are always immediately 
available to answer questions for the user, without having to tum 
to the Manual. 


We believe you'll be absolutely thrilled with ResQ and the way it 
prepares reports, manages information and solves your business 
problems. We're so certain that we offer ResQ with a 30-day 
money-back guarantee of satisfaction. You can try ResQ in your 
own business environment and prove its value for yourself... 

completely without risk! 


That’s a very remarkable offer... 
but ResQ is a very remarkable 
system! 


Order ResQ through your local 
computer store, mail the 
coupon below or call... 


(312) 298- 3610 





> Ta te 


pacer ald Inc, 2350 E. Devon Ave., Suite 138, Des Plaines, Mlincis 60018 


Software System(s) including diskettes and comprehensive, plain English 


end__ Res 
Manuals at $395.00 ced postage and handling. | understand I may return these materials within 
30 days of receips for a full refund if not completely satrsfied. 


0 Check or Money Order enclosed Oo Corporate Purehase Order enclosed. 
[] Charge to my 


CD vise (1 mastercard account. Rau Ges fees, ches 
ee ——— eee 


most popular word processing programs. Exp. Date Bank No. iemtaont 
Name 
ie Firm. 
aS Address. 
= City State_______—Zip 
KEYSoftware Inc. ee 


2350 E. Devon Ave., 
Des Plaines, [linois Prd : yn 298-3610 





Requires 1BM PC. with 128 K RAM or IBM XT. 2 disk dnves, DOS 1 1 or 20 Update policy Return your diskene al any 
tume and Key Software. Inc wall replace it with the latest version for a $20 00 fee. 
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MARKETPLACE/MARTIN PORTER 





Publishers that have traditionally looked to mass- 
market and trade books as the money makers, are, 
with the help of increasingly aggressive agents, 
crowding into the computer book and 


software markets. 


The Softening of 
Publisher's Row 


For years, two of the nation’s leading trade 
conventions—the American Book Associ- 
ation {ABA) and the Consumer Electron- 
ics Show (CES), coexisted on the calendar 
without conflict. 

Last June, however, when the ABA met 
in Dallas and the CES powwowed in Chi- 
cago, the shuttle express was working 
overtime, as numerous software manufac- 
turers, distributors, and a new breed 
known as software agents crossed the 
country’s midsection enough times to 
confuse their Windy City how-you-do's 
and their Lone Star state howdy’s. Inter- 
estingly, these faces were neophytes on 
both show floors. But while the electron- 
ics moguls had already made space for 
microprocessors between their audios and 
videos, the booksellers still needed to be 
convinced. They were in the midst of a 
massive sales pitch from the software 
companies and ageots to convince them 
that the boom in computer book sales is 
but the first stage in the invasion of com- 
puterwares, which wants its share of shelf 
room between Jane Fonda and Garfield. 
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Twenty-three software publishers ex- 
hibited their goods at the ABA that month, 
while an avalanche of new computer titles 
pertaining to the various computers (even 
the unroasted Peanut) were spotted 
among the season's soon-to-be remain- 
dered book jackets. 

More than new faces and computer- 
related business cards were circulating on 
the ABA floor. Everyone was talking about 
the deals. To those who had knocked 
about the land of galley proofs and 
lunches at Elaine’s for many years. the 
atmosphere was reminiscent of the 60s, 
when everyone seemed eager to read his 
way through the Nixon administration. 
The last 12 months had seen figures going 
to computer writers, both book and soft- 
ware, that had traditionally been reserved 
for names like Norman Mailer and Judith 
Krantz. Cases in point: 

@ Stewart Brand received $1.3 million 
for an 8'-by-11 trade paperback (due Fall 
1984) to be called the Whole Eorth Soft- 
wore Cotolog, patterned after the success- 
ful counter-cultural publishing venture of 


IF YOU MAKE 
YOUR POINT 
WITH GRAPHICS, 

MAKE IT STICK. 












New PIXY3) = | 
MICROPLOTITER, 


$795, Nothing makes more sense out of repetitious data than seeing it 
portrayed graphically. 

Presentations that use pie charts, solid areas and bar graphs sum up data succinctly, to 
make an impression that can give you an important edge. 

For that kind of persuasiveness, PIXY outperforms everything else in its price range. 

PIXY’s high resolution graphics are drawn in increments of 0.1 mm. It’s faster at 200 mm 
per second. And plots with three pens automatically. 

There's also a variety of powerful graphics packages available, all of which produce 
sophisticated results with ease. Including BPS,™ GrafTalk,"™ Graphwriter,"” and uGRAF.™ 

And with PIXY’s versatile intelligence, you can do even more to create the exact graphic 
you need to present your point with impact. 


Call ER nak information and the name of your MAN N ESMAN N 


nearest dealer: 800-447-4700. In Illinois call 800-322-4400. T. 4 LIY 
*Manufacturer's suggested retail price with parallel interface. 
BPS @ 2 wademart of Busines Profene Software. ix Grfh oa uademash of Reterg Croup. tne Grepterert © a trademart of Grapher Cummereranues, tee vGRAF 9 a tretemert of Tranaparres Deng foe, ber 
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a similar name that Brand edited and pub- 
lished in 1968. 

@ Software publisher Bruce & James, 
creators of the Visionline computer pro- 
grams, predict salas of up to $100 million 


K yocanvc 


around in the San 
Francisco Bay Area 
inevitably leads to 
Silicon Valley, which 
helped supply a nation’s 
craving for prunes and 
apricots years before it 
manufactured a single 
microchip. 





after forging an exclusive U.S./Canada 
distribution deal with Simon & Schuster. 
Simon & Schuster launched the product 
line with the WordVision word processing 
program for the IBM PC, listed at a tempt- 
ing $49.95. (Bruce & James is the com- 
bined effort of Bruce McLoughlin and Jim 
Edlin.) 

@ Harper & Row has reportadly ad- 
vanced $600,000 to InfoWorld magazine 
for tha rights toa forthcoming book series. 
Tha books will be machine-specific and 
will be taken largely from the publica- 
tion's “Software Report Card” review 
serias. Meanwhile, Simon & Schuster, out- 
bidding six other publishers, agreed to pay 
an $800,000 guarantee for the PC World 
Reference Library. 

@ Atpress time, Kriya Systems, Inc. of 
Chicago, a software publisher noted for its 
Typing Tutor and Learning Lab educa- 
tional titlas, was peddling the rights to a 
package of its products to prominent book 
publishers for a figure reported as high as 
$20 million in royalties. Company presi- 
dant Sat Tara Khalsa explainad (apparent- 
ly with a straight face): “It's certainly a 
good place to start.” Meanwhile, Ted 
Leonsis, pubiisher of the semj-occasional 
software guide LIST, wes in the process of 
ironing out contractual glitches in a six- 
figure, multi-book deal with Warner Soft- 
ware. New American Library (NAL)/Sig- 


net was also about to add its name to the 
list of publishers that hed passed the mil- 
lion dollar mark with a computer-book- 
related acquisition. 

News like this bas sent New York’s 
publisher's row into a tizzy. Management 
is being shuffled to satisfy this new 
growth market. Simon & Schuster is pre- 
dicting a $5 billion-a-year bookware in- 
dustry by 1985. Warner Books, E.P. Dut- 
ton, Simon & Schuster, MacMillan, Ran- 
dom House, NAL, and Herper & Row bava 
all sactioned off special divisions devoted 
to computer book and software develop- 
ment. Pioneers in this field include Addi- 
son-Wesley, John Wiley, Prentice-Hall, 
McGraw-Hill, and Harcourt, Brace, Jova- 
novich. 

Thare are reports that B. Dalton is sell- 
ing more computer books than fiction in 
its nationwide chain, and that computer 
books account for fully 10 percent of Dal- 
ton’s businass. Although this claim was 
attributed to a B. Dalton executive, and is 
commonly quotad as proof that computars 
have finally made their merk in book- 


stores, nobody there remembers saying it. 
“I suppose the quote is now generally 
believed,” explained B. Dalton division 
manager Tim Higgins. “‘There would be no 
point to stand up and scream and deny it. 
It was an overstatement though. ! can’t say 
that the business accounts for 10 percent 
of our total sales. I can state, though, that it 
is the fastest growing category.” 

Still, computer book seles were signif- 
icant enough that 6 months ago, the com- 
pany began to publish a computer best- 
sellers list in its weekly in-house mer- 
chandise bulletin. 


Software Agents 

Agents end agencies haven't been left 
out of the ruckus. Sterling Lord, William 
Morris, even Morton Janklow, who ger- 
nered $3.2 million for Judith Krantz’s 
Princess Daisy, have let loose the leashes 
on prime agents with a taste for $100,000 
commission checks, Saab Turbos, and 
homes in the likes of Sag Harbor. 

Though it would be an exaggeration to 
trace all this activity to one office—on the 


What Kind of Software Are Publishers 


Looking For? 


With all the sudden publicity about 
publisher acquisitions of software and 
computer books it might erroneously 
seem that this new outlet is a wide-open 
bonanza for the hacker population. . 

However, according to Jane Isay of 
Harper & Row, publishers are being more 
selective, and she offers some insight In- 
to what she and her peers are looking for. 

“Immediately, the IBM PC fits into my 
publishing plans for everything but the 
games and educational software. I don't at 
the moment think that the PC is widely 
enough available in the home—for the 
kids—to make it worthwhile converting 
tha educational and gama software to the 
PC. But I'm watching it very closely. If 
they docoma out with the Paanut, then it’s 
going to be a different ballgame.” 

“The software we are looking at has to 
be designed so that the computer is a tool 
of the user, and that the user is not some 
kind of slave, having to stick her nose in 
the documentation all the time to figure 
out what to do next. | require clarity of 
design, so that the command structure of 
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any software I publish has a logic that 
doesn’t require memorizing lots of 
things—that it’s clear. | require a cartain 
quality of screen display; there’s an aes- | 
thetic, or developing aesthatic, of screen 
display. In addition, | feel very strongly 
that the only software that Harper & Row 
should publish is software that does 
things uniquely suitable for the computer. 
I get very irritable wben | see software that 
is nothing but a workbook on the 
screen.” 

Does It pay to commisslon an agent to 
deal with the publishers? Isay replies that 
since the big doller publicity hes hit the 
industry, numerous naw and uneducated 
agents have been pitcbing computer-relat- 
ed deals. “I find myself irritated beyond 
words when an agent calls*and says, ‘) 
have this thing. | don’t understand it. But 
why don't you just give it a look.’ I recent- 
ly spoke to the Literary Agent Association 
and said that having an egent as the pocket 
of ignorance between tha programmer and 
the publishar is harmful and crazy."' 

—M-P. 





west side of Manhattan at that—it might at 
least be a good starting point to look at tha 
Broadway address of John Brockman As- 
societes, a literary agancy that boasts a 
dual logo of winglike book ieaves and tha 
magnetic Cyclops known as tha floppy 
disk. 

John Brockman mada all tha aforemen- 
tioned deals—landad some mighty big 
marlins, as the Hemingway literati might 





G 
deals for small 
independent software 
publishers is like going 
out for blue fish when 
the tuna are running. 


put it. In just a few months, he accumulat- 
ed close to $3 million in advances for e 
handful of clients. The sum in itsalf is 
staggering, but it becomas even more so 
when you realize who, axactly, John 
Brockman is. 

Brockmen's reputation on the row is as 
a serious nonfiction agent for such esotar- 
ic cliants as Allan Watts, John Lilly, Greg- 
ory Bateson, Paul Kresser, and one conces- 
sion to the low brow and lustful porno 
celabrity, Seka. His business apparently 
revolves around the Palo Alto/Berkaley 
axis, whicb bloomad intellectually in tha 
60s, and, though out of fashion, is still 
knocking around. Knocking around in the 
Sen Francisco Bay Aree inevitebly leads to 
Silicon Vallay, which halped supply a 
nation’s craving for prunes and apricots 
years before it menufactured e single 
microchip. 

“T hed been building a vary successful 
business," Brockman recalled recently 
during a waak when ha was auctioning off 
yet another six-figure computer book deal. 
(By the way, most of thase auctions never 
maka it to the slap of a bammer since the 
Fortuna 500 companies prefar preempting 
the bids to avoid tha escalatory back-and- 
forth haggle.) “About a year ago last April 
figured it was time to gat a computer for 
the office. I started going through what 
everybody goes through, which is reading 
everything and realizing thet thare was 


vary little software availabla.“* 

Brockman never bought the computer, 
though ha is currently eyeing tha IBM XT. 
He did change his company’s iogo, how- 
ever. Ha had a realization: ‘‘First, there 
were going to be 25 million computer 
owners by 1985. Each of them will buy 
between eight and ten computer books 
and $1000 worth of softwere. More impor- 
tant though, from my point of view, was 
that everyona who buys acomputar is also 
a potential author of software. There was 
no such thing as a softwara agant.” 

Like many agents who are now enter- 
ing tha computer businass, Brockman at 
first aimed his efforts at the mom and pop 
software writers who had sat up mail 
order businesses in thair living rooms 
with an occasional axpansion downstairs 
to the finished basemant. Ha soon recog- 
nized biggar gama. Making daais for small 
independent software publishers, at least 
at this stage of tha book/computar connec- 
tion, is like going out for blue fish whan 





HE BOOK 
industry could be very 
receptive to an alternate 
source of income and 
revenue, 


tha tuna ara running. 

Brockman earnad his first commission 
7 months later whan he signed his first 
contrect for client Bruce & James. Presi- 
dant Jim Edlin axplainad, “I bad a convic- 
tion that it was tha right tima to mass mar- 
ket personal computar programs. A mass- 
markat approach involved making the 
programs easy to understand and comfort- 
able to work with. Tha prica also bad to be 
tight but this mass market oriantation 
could aliminata tha ridiculous prices that, 
up until now, have prevailed in personal 
computer software.” 

“It seemed to ma that bookstores hava 
three araas of compatibility that make a lot 
of sense. The product is physically com- 
patible with tha kind of marchandise they 
handle. That is, we could maka it be about 
the same size and shapa and meka it look 
the same as the things they ware aiready 
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doing. It was conceptually compatible 
with what bookstores already did, any- 
way. In othar words, it’s not that far away 
from being e salf-help book or reference 
book—that is, if it is priced right.”” 

As an afterthought (though its signifi- 
canca shouldn't be slighted), Edlin added, 
“‘Basidas, these days tba book industry has 
its problems. Therefore, it's an industry 
that could be vary recaptive to an altarnate 
source of incoma and revenue.” 

You would think so, wouldn't you? But 
there was and still is resistance. Many of 
the industry's aristocrats appaar uncom- 
fortabla with publishing electronics in- 
stead of tha almighty written word. Even 
after the Association of American Publish- 
ers unenimously votad to eccept software 
makers into its ranks, bigh-lavel brass 
with laading imprints continued to snub 
their noses at the naw industry. Martin P. 
Levin, president of Times Mirror Books 
told a New York Times reporter, “I think 
it's a fad like hula hoops.” Thomas 
McCormack of St. Martin's Press was 
quoted as adding, “Thare’s bound to be an 
unplaasant shakeout.” Still other book 
publishars have officially ignored the new 
trend, though thair marcanaries are scur- 
tying around the country beating on 
microchip bushes as if they were Christ- 
mas trees. 

Edlin and Brockman‘s seles job initial- 
ly fall on deaf ears. They refined their 
pitch, gatherad more ammunition, and 
even educated a publisber or two elong 
the way. Brockman explained what tipped 


S UDDENLY, 


every writer who had 
ever touched a computer 
keyboard was pitching 
book deals. 





tha balance: “I think the most important 
thing, from our point of view, was tha 
Time magazine covar with the computer 
as ‘Man of the Year.’ The same week NBC 
ran a network speciel on the micro. And 
than there was tha overall gestalt of the 
thing; people ware realizing that this is 
not e fed, thet it's like the next industrial 











Hes an important collection of CP/M in- 
sights that you'll never find in any CP/M 
manual. CP/M is the most popular microcom- 
puter DOS in use today, and this widespread 
use has generated many innovative tech- 
niques and enhancements of CP/M. Program- 
mer’s Guide to CP/M tells you what these 
enhancements are and how 
to put them to use, how to 
get around apparent limita- 
tions of a CP/M system and 
why CP/M is far more versa- | 
tile than you might have ima- 

gined. Every article in 

Programmer's Guide to 

CP/M originally appeared in 
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Send me copies of Programmer's Guide to CP/M 
at $1295 each. plus $2 for postage and handling. 
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Edited by Sol Libes 


January 1980 and February 1982. Except for 
this collection, these articles are now unavail- 
ablel Programmer's Guide to CP/M gives you 
an in-depth look at CP/M from the viewpoint of 
the programmer—the individual who creates 
the software that interfaces directly with 
CP/M, or who is installing CP/M on systems for 
which configurations do not 
already exist. 

Contents include "An In- 
me} troduction to CP/M,’ "The 
CP/M Connection,” “CP/M 
Software Reviews,’ "CP/M 
Utilities & Enhancement,” 
“CP/M 86” and "CP/M Soft- 
ware Directories.’ 200 
pages, $12.95. 
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revolution: Either you get into it or risk the 
consequences of running a railroad when 
everybody travels by plane.” 

Obviously the sales pitch worked. 
Simon & Schuster was receptive and also 
eager to move, since it promoted industry 
veteran Al Reuban to the presidency of a 
new division with computer books and 





F THE 
market is as big as it 
seems to be, then a 
million dollars will be 
nothing to let everybody 
know that you're the 
first person in it. 


software under its wing. The company 
agreed that a product with a price point 
below $50 could fit into the bookstore 
environment without requiring demon- 
stration, selling, or hand-holding. Be- 
sides, software sales in bookstores was not 
an unknown quantity. B. Dalton had been 
experimenting with software sales in 
select bookstores (mostly around Wasb- 
ington D.C.) for several years, having 
mixed, though encouraging, results. On 
the other side, the book business had been 
eyeing the network of computer stores as 
possible outlets to augment their mass 
market distribution, which was already 
extensive. 

If any one thing softened the accep- 
tance of software in publishing circles, 
though, it was the fact that computer 
books were selling. The development was 
being called the most significant trend in 
the industry. Suddenly, every writer who 
bad ever touched a computer keyboard 
was pitching book deals. The media were 
bandying about an unattributed “fact” 
that computer buyers selected three 
(sometimes five, depending on who was 
quoting) book titles before making their 
computer format plunge. Meanwhile, 
companies like Addison-Wesley, which 
had been selling computer books for years, 
were suddenly making a fortune on prop- 
erties that had only cost them $10,000. 
Tbe Ingram Book Company reported that 


The Computer Press 
Association 


A professional group formed 
to monitor the computer 
publishing business. 


In response to the increasing market for 
words about computers—for documenta- 
tion, magazine articles, and books—the 
Computer Press Association (CPA) was 
formed at last May's National Computer 
Convention (NCC) held in Anaheim, Cali- 
fornia. 

According to its organizer Barbara 
Elman, a total of 350 writers to date have 
expressed interest in a professional group 
that wiil monitor the computer publishing 
business, give referrals, address writer 
legal Issues, and keep tabs on publishers 
that don’t pay their bills. Dues range from 
$35 for an individual to $100 for a corpo- 
ration. Already, anthologies of writings by 
CPA members bave been negotiated with 
major book houses. 

For information contact: Barbara El- 
man at Word Processing News, 211 E. 
Olive, #210, Burbank. CA 91501, tele- 
phone: (213) 845-7809 or 854-4161. 
—M-P. 









its computer book sales rose from 
$184,000 in 1981 to $1.8 million in 1983. 
With the leverage of mass market heavy- 
weights from the book business, it was 
believed the entire computerware market 
would skyrocket. 


Million Dollar Books 

Along with such predictions came the 
inflated prices. $1.3 miilion was the price 
that did it. During each publisbing year 
there is one figura that remains set in 
every book person's mind. $1.3 million 
identified 1983 since it was the price that 
Doubleday paid to preempt a John Brock- 
man auction of the U.S./Canada rights to a 
forthcoming computer revival of Stewart 
Brand's laid-back Whole Eorth Cotolog 
best-seller, based on a 12-page outline. 

Brockman commented, “I think Dou- 
bleday was after two things. First, they 
were making a statement that they were in 
the business. Second, I don’t think they 
would have made such a statement unless 
they thought they could profit from the 
deal. I think they will show a profit very 
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) easily. 1 think if we went to auction It 


the market. If you look at the profitability 
of trade publishing and the number of 





would have gone for more money.” 

Added Jay Acton, a principal in the 
Software Agency, a computer merger of 
the Sanford Greenburger and Moulter 
agencies, “In many ways, on Doubleday's 
part, it was a brilliant move because it 
announced to everybody that they were a 
serious player in this thing. If the marketis 
as big as It seems to be, then a million dol- 
lars will be nothing to let everybody know 
that you're the first person in it.” 

Those are the words of agents who are 
obviously biased; they receive 15 percent 
of every penny they pitcb successfully toa 
publisher. On the book side of things, the 
publishers are cringing. Jane lsay, who 
was recently transferred from Harper & 
Row's Basic Books, to bead its new elec- 
tronic publisbing division related, “I 
think prices like these are going to destroy 

























mass market houses that bave closed 




























HERE 
is basically no difference 
between the obsessive 
tripping that goes on 


with drugs or with 
computers. They're both 
called users. 


down in the last 5 years, you wiil see that 
the big bucks are a large cause of it. 

“I think you will see each major pub- 
lisher doing one of these deals, and then 
scurrying around madly to pick up the 
two-to-five-to-ten-to-twenty-thousand 
dollar books, the way they used to. A big 
figure does two things: It makes a state- 
ment and also commits a company to cre- 
ate the marketing to get the money back— 
thus creating a market.” 

But Jane Isay and Harper & Row madea 
deal: They paid the $600,000 guarantee to 
InfoWorld for rights to its forthcoming 
book series. The division's first software 
product, a $100 word processing program 
for the Apple, is due in the stores this 
month. 
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at your fingertips. 


SUPERCALC 
SUPERCALC 2~ 
EASYWRITER® tl 





What to do and How to do it - INSTANTLY! 


By using a KLEERTEX” Keyboard Template. you will save valuable time others spend paging 
through manuals. This Constant Learning Aid and instant Reference Guide enables you to 
quickly gain confidence with your program. 


© ALPHABETICAL LISTING OF COMMANDS ~— ® DURABLE, NON-GLARE PLASTIC 








© DESIGNED BY TRAINING SPECIALISTS © PRINT WILL NOT SCRATCH OFF 
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@ USED IN SEMINARS AND CLASSES © 45 DAY MONEY BACK GUARANTEE 
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THE 8087 HAS ARRIVED! 


Next to the 8088 in your PC 
you will notice an empty 40 
pin socket. You may have 
wondered what IBM planned 
for it We had an idea... 
Intefs 80 bit NUMERIC DATA 
PROCESSOR ... the 8087! 
This coprocessor crunches 
numbers 100 to 1000 times 
faster than the 8088! 





™ ™ 
FASTPAK +8087 
This package includes a copy of 
our 87/88GUIDE”, a MicroWare- 
tested 8087 with installation in- 
structions and one of the following 
powerful modules: 87BASIC™, 
87PASCAL”, 87 MACRO™, or 
87FORTRAN™ . $375 


87 FORTRAN/ 
RTOS" 


MicroWare's 8087 optimizing 
compiler utilizes overlays, arrays up 
to 64K, memory management and 
more. See our 2 page ad else- 
where in this issue for details. 


. $1350 
8087 CHIP 


with 6-month warranty ........ $223 


MicroWare not only provides 
quality products but the 
support to make them work 
Our users receive a monthly 
newsletter, two free software 
updates, and a HOT LINE to 


lege) 


02364 


Ware 


P.O. Box 79 
Kingston, MA 


(617) 746-7341 


We were night, but there is a 
hitch. Once you've installed 
the 8087, you must have the 
software to drive it. Here is 
where MicroWare enters the 
picture. We provide that soft- 
ware. Our FASTPAK™ includes 
the 8087 NDP, installation in- 
structions, our 87/88GUIDE™~ 
and your choice of one 
language module. 





87 MACRO" 

Our complete 8087 software devet 
opment package. It includes an 
8087 “Preprocessor” which con- 
verts 8087 opcodes and opersnds 
into 8088 escape codes. Also 
contains the source code for a 
library of 8087 macros, and an 
object module which performs 
8087 extensions including trans- 
cendentals trigonometrics, 
hyperbolic functions, snd number 
conversions. .. $150 


MATRIXPAK™ 
Assembly language matrix routines 
callable from any 8087 compatible 
IBM compiler. Allows user-specified 
very large matrices Size is limited 
by available ram .. $1 


call for 8087 related advice. 
MicroWare is your complete 
CLEARING HOUSE for 8087 
related products. We sell the 
compilers and programs you 
need at affordable prices. 


FASTPAK™ users are happily 
reporting speedup of their com- 
piled programs by factors of up 
to 30. For expert advice on using 
the 8087 with MicroWare and 
other vendor products, call us 
today. We have the chips you 
want and the expertise you need, 
Call us at (617) 746-7341 for 
8087 Support 


8087 Support from 
Micro 
are 


87BASIC,” 
87PASCALAND 
87FORTRAN ~ 


These MicroWare libraries substi- 
tute a set of 8087 drivers for the 
library functions called by each 
IBM Compiler Library. Each is user 
transparent and produces super 
fast execution modules. 
... $150 each 


OTHER PRODUCTS 


Microsoft Fortran 3.4 ........... 00... 
Microsoft Pascal 3.4... 5 





Supersoft Fortran ..... 
Supersoft 8087 Support 
STSC APL&PLUS/PC. 545 
Microsoft Business Bese Compiler .. 
past “1450 
-195 
345 







MicroWare MATRIXPAK™ 
MicroWare BAS87 + 


64K RAM SET................. 
Sentinel Diskettes SS/DD..... 
Sandstar Expansion Boards... 


IBM ae IBM Persona! Computer are registered trade- 
marks of IBM Com 8087 is 8 trademark of Intel Com 
FASTPAK, 87/SSGUIDE, 87 MACRO, 87BASIC, 

87 PASCAL, 87 FORTRAN, 87F ORTRAN/RTOS, 
MATRIXPAK, and MicroWara are trademarks of Micro 
‘Ware, Inc. CPM/86 i a trademark of Digital Research 
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On the computer end of the business 
there wes some question about the Stewart 
Brand deel as well, though the publicity 
brought micro celebrities to Brockman's 
doors with dollar signs in their eyes. Ted 
Leonsis, publisher of LIST, was drawn to 
the egent by the publicity (as well as 
Brockman’s common request: "Ever 


Tre 


publishing guys are 
starting to feel there’s a 
little life in the industry 
again for the first time 
in years. 





thought of writing a book?), and es a 
result, eppears at press time to have 
signed e lucretive deel with Warner Soft- 
ware for e serles of mechine format books 
that contain a mail order sampler of soft- 
ware. 

"You can quote me on this, okay?” 
Leonsis offered. “Who is Stewart Brend to 
command $1.3 million for software evalu- 
ations? Okay? One, streight software eval- 
uation outside of e real world environ- 
ment is not useful. Two, from e pure busi- 
ness standpoint they have to sell ebout 
balf a million books to break even.” 

Call the critiques of Brand end Brock- 
man’s gold mine premature, microsnobbe- 
ry, or envy, the fact remeins thet the unor- 
thodox Brand, who, with his Whole Eorth 
Cotolog, creeted the independent publish- 
ing business and possibly the entire do- 
it-yourself book market, has set his sights 
on the computer. And, Brand is no micro- 
newcomer, either. He bas worked for sev- 
eral years with e Kaypro portabie, includ- 
ed ten pages on computers in his Next 
Whole Eorth Cotolog, and began investi- 
gating microprocessors with an article on 
Alen Kay and Xerox Park for Rolling Stone 
in 1972. 

“Both the 60s and computers are ebout 
the same things,” Brand explained. “The 
hackers, when I first wrote ebout them in 
1972, were clearly all heads. Not ell heads, 
however, were hackers. Now, repidly, eil 
beads are becoming heckers. There is basi- 


caily no difference between the obsessive 
tripping that goes on with drugs or with 
computers. They're both called users.” 
As with the Whole Eorth Cotolog, 
Brand end his research team, heeded by 
editor Art Kleiner, will begin with a series 
of periodicais, titled the Whole Eorth Soft- 
ware Review, which will be compiled In 
the book, Whole Eorth Softwore Cotolog in 
Fell 1984. The 200-pege book will be pro- 
duced by Brand's nonprofit Point Founde- 
tion. Tbe catalog will include input from 
software users, who will be encouraged to 
submit hands-on eveluetions of ell variet- 
ies of software and herd ware for publica- 
tion. In a sense, like its precursor thet 
introduced everything from kerosene 
heaters to midwifery for the masses, the 
Whoie Eorth Softwore Cotoiog wiii be 
user-written as well as user-friendly. As 
part of the contract with Doubledey, there 
is only a 6-week turnaround scheduled 
between the day the publicetion boards 





ITH 
computers, something 
new is happening every 
second. 


are delivered end the dey the book is in the 
stores. Tbe eim wes to keep the catalog as 
up-to-date es possible, a Houdini-like tesk 
in an industry long dominated by quick- 
change artists. 

“The book is going to change the pub- 
lishing business In many weys. One is by 
sheking up the cartel of inertie thet has 
run the business for so long,” Brend 
explained. "It usually takes 18 months to 
get a book out. There's no excuse for that. 
It is really punishing to the euthors end 
readers as well.” 

Research for the Whole Eorth Softwore 
Catolog has alreedy begun. The Point 
foundetion teem bes begun its solicita- 
tions of user groups throughout the coun- 
try. The group Itself is armed with a work 
force of Keypros, though they are solicit- 
Ing bardware gratis from e variety of men- 
ufacturers. IBM aireedy turned them 
down. Brand admits the teem will be 
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forced to purchase a PC, though he shows 
some lingering preference for the Compeq. 
The catalog, meanwhile, has grown from 
strictly software to hardware reviews es 
well, for “one-stop shopping,” as Brand 
intoned. 

“The mejor thing I see heppening, 
though, is that the publishing guys are 
starting to feel there's a little life in the 
industry egein for the first time in years,” 
he added. ‘The price we received might 
bave frightened some people, but it seems 
to have cheered up everyone that publish- 
ing is finally climbing back on its feet.” 

Others egree thet e state of enthusiasm 
is raging down publisher's row. Jey Acton 
releted, "It’s like outfitting the world with 
dictionaries all over again.” However he 
cautioned, ''The book business better get 
its ect together on this thing. The software 
business bas grown pretty far without the 
publishers to this point.” 

The proof of the publishers’ gambles 
won’t be seen for 2 years yet. However, the 
sudden publicity an outsider like John 
Brockman has generated in treditional 
publishing circles hes left an impression 
thet book people won't easily forget. 

“Nobody puts e gun to e publisher's 
heed,” Brockman said. “We don’t say the 
price is so end so. We submit the meterial 
to e number of publishers, we create e 
market situetion, and they pay whet they 
want to pay. A book or software deal is 
worth only what somebody wants to pay 
for it.” 





T’S 
like outfitting the world 
with dictionaries all 
over again. 


“Otherwise the publishing business is 
very moribund,” he edded. “I see what's 
happening. I know whet’s bappening. 
And what’s heppening is very little. With 
computers, something new is heppening 
every second. It’s more of e challenge. You 
beve to adjust. Tbe microcomputer soft- 
ware business isn’t just publishing—it’s e 
regular wild west show.’” /PC 


Build a bridge to your future with... 
MicroGANTT™ 


Project Scheduling has never been this easy. 
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MicroGANTTX. Ss 
calculates and e Ss 
displays work <= 
schedule, critical Se OJ 
path, slack time, fixed 
cost and time billing. 

© User friendly—all data entered is i 
easily changeable, ask “what if?” < 

¢ Full modeling capability—common tasks ~~ 
are defined just once and are reusable. = 


© Unlimited range of applications—office, home, = 
school; small projects or large projects. : 
© Variables include time scale, work week, billing rate, aps 


worker allocation, previous task overlap, fixed cost, task and 


project descriptions. = = 
e All schedules, budgets, and projections are available in printed format on 80 — 
or 132 character printers. A wall chart is printed if time scale exceeds paper width; 


or, time scale may be changed to show entire project on one page. Give detailed reports to — 
project managers and more global reports to upper level managers. 
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MicroGANTT™ program and documentation - $395, documentation alone - $25. 
Available on IBM PC, and CP/M-80 compatible systems. 


TO ORDER, CALL OR WRITE TODAY: 
Earth Data Corporation © P.O. Box 13168 ® Richmond, Virginia 23225 
(804) 231-0300 


CP/M 1s a trademark of Digital Research, MicroGANTT Is a trademark of Earth Data Systems 
© 1963 Earth Data Corporation 
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Maximum capacity 512K Bytes 
device 64K dynamic RAM 
Card Size 42°x 13.3" 


275 nanoseconds 
JAM is uly osserablod anc tesied 
Fully warranted forone year, 
All RAM locations are socketed. 
pa or patty Sepeed 
Software controlled 


led harclware pager. 
Relocation on any 64K segment boundary 


TALL TREE SYSTEMS 
1036 Los Altos Ave,, Los Altos, CA 94022 


ON a SERVICE CARI 





ONE MEGABYTE 








Ors natant Spgreriee Ge var 
access fo extended Electronic Disk using any memory 


* abackground Print Spooler 

* Ten sector diskette formatting (for 25% more storage per 
diskette up to 811,008 bytes) 

* Capacity to read, write and formatany PC diskette on 
Quad Grives 


floppy {TM100-4) with auto formatsensing, 
*a oe floppy drive controller boards for files up 
- egntpasapeencnae 


“oso aes Dacre eee 
IMAC, 
Systems, Mountain Hardware, Xebec and others 


VISA or MASTERCARD 
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With all the clamor about 


rsonal computers, 


a fundamental fact is often overlooked: 
some simply work better than others. 


Consider the COMPAQ Portable. 


computer will make you more 

productive. A computer will 
make you more efficient. You hear it 
everywhere. But you don’t hear about 
which computer actually works best. 

A computer isn’t magic. It’s a tool. 
And just like other tools, some com- 
puters work better than others. 

The COMPAQ™ Portable is a combi- 
nation of 20th-century electronics and 
19th-century pragmatism. It simply does 
personal computing better. Here’s why. 


Works in more places 


You don't do all your thinking in one 
place. Why have a computer that stays 
in one place? 

The COMPAQ Portable has all the 
capabilities of a large desktop com- 
puter. But now those capabilities can 
go where you go. 

You can move it from office to office 
to share its resources. You can move 
it into the conference room to answer 
questions when and where they come up. 

With the COMPAQ Portable, you 
can be as productive in your hotel 
room or your lake house as in your own 
office. It’s a reliable companion on a 
business trip. It’s a I sales aid in 
your customer's office. 

What's more productive than a com- 
puter? A computer that works for you 
in more places. 


Works with the 

greatest number 

of programs 

The most important 
consideration when 

you choose a computer 
is “what programs will 

it run?” And that's one 

more reason for choosing 
the COMPAQ Portable. 
The COMPAQ Porta- 

ble runs more programs 


The COMPAQ Ponable was 
designed to fit under a stand- 
ard airline seat so you can take 
it on business trips. 











The unique alu- 
minum frame of the 
COMPAQ Portable has cross- 

members that strengthen it front-to- 

back, side-to-side, and top-to-bottom. It’s a 
design practice commonly used m race cars. 


than any other portable. In fact, it runs 
more than most non-portables, That's 
because it runs all the popular pro- 
grams written for the IBM® Personal 
Computer. There are hundreds of 
them. They are available in computer 
stores all over the country, and they 
run without any modification, right off 
the shelf. 

Imagine the power of a portable word 
processor. There are dozens of different 
word processing programs available for 
the COMPAQ Portable. 

Planning, problem-solving, and 
“what-ifs” are a cinch with a variety of 
popular electronic spreadsheet 
grams. The COMPAQ Portable runs 
them all. 

There are accounting programs for 

anything from computerizing your 
family budget to full-scale 
professional management 
of payables, receivables, 
inventory, and 
payroll for your 
company. 

There are pro- 
grams for making 
charts and programs for 
communicating with 
other computers. Or if 
you want something 
really specialized, there 
are even program lan- 
guages for writing your 
own programs. 

So, you get portabil- 
ity and you don’t give 







i 


up problem-solving power. The combi- 


> nation adds up to the most useful per- 


* sonal computer on the market today. 


Works better because 
it’s easy to read 


The display screen of the COMPAQ 
Portable measures nine i iago- 
nally. It shows a full “page width” of 80 
characters on a line so tasks like word 
processing are easier. And those char- 
acters are big enough to read even if 
you're leaning back in your chair. 
The display shows both high- resolution 
graphics and 
easy-to-read, 









There are hundreds 
of useful programs for the 
COMPAQ Portable because it runs 

all the popular programs written for the IBM. 


for all the information. With some 
personal computers, including the 
IBM, you can have either the graphics 
or the legible characters, but you can't 
have both unless you buy two different 
displays. 

Incidentally, computer prices are 
often quoted without a display. The dis- 
play of the COMPAQ Portable is built 
in, of course. 


Add-on options make it work 
the way you work 


Inside the COMPAQ Portable are three 
open slots. Electronic devices called ex- 
pansion boards fit those slots and give 
the COMPAQ Portable new powers. 





Ue ON ME i 


Just like the programs, expansion 
boards designed for the IBM work with 
the COMPAQ Portable, so there are 
dozens available right now. With them, 
you can make your personal computer 
more personal. 

Want to check a stock price? Or look 
up something in The New York Times 
Information Service? One expansion 
board enables the COMPAQ Portable 
to handle those communications over 
ordinary phone lines. 

Want to use your company’s central 
computer files while you're on a 
trip? There are boards that allow the 
COMPAQ Portable to communicate 
with a variety of large mainframe 
computers. 

Other boards let you hook up con- 
trollers for computer games or increase 
memory capacity. Still others let you 
connect personal computers in a net- 
work so several people in your office 
can share the same information. 


Specifications 

Software 

O Runs all the popular programs 
written for the IBM PC 

Memory 

© 128K bytes RAM 

O Expandable to 640K bytes 

Storage 

O One 320K-byte minifloppy disk 
drive, second drive optional 


0 9-inch (diagonal) monochrome 
screen 

0 25 lines by 80 characters 

© Upper- and lowercase, high- 
resolution text characters 

O High-resolution graphics 

Expansion board slots 

O Three IBM PC-compatible slots 

Interfaces 

O Parallel printer interface 

OC RGB color monitor interface 

O Composite video monitor interface 

O TV RF modulator interface 

(O Communications interface 
optional 

Physical specifications 

O Totally self-contained and 
portable 

0 20°W x 81/2"H x 16"D 





small package on your desk, instead of 

a big obstacle you have to talk around. 
The built-in display also avoids the usual 
cable clutter because there's no need 
for separate cables for the display. 

The COMPAQ Portable even has an 
electronically synthesized sound to cre- 
ate the familiar keyclick of a typewriter. 
With a simple keyboard command you 
can adjust the volume to suit the level 
of background noise in your office. 


The added usefulness 
is free 
The COMPAQ Portable can do what 
desktop computers do and do it in more 
places. But it doesn’t cost any more 
than an ordinary desktop. 

In fact, it costs hundreds less than a 
comparably equipped IBM or Apple® 
IIL. The COMPAQ Portable comes 
standard with one disk drive and 128K 
bytes of memory, both of which are 
usually extra-cost options. A second 
disk drive and additional memory are 
available to make your COMPAQ 
Portable even more powerful. 

The bottom line is this—you just 
can’t buy a more practical, useful, pro- 
ductive computer. Before you decide 
on a computer, you owe it to yourself 


The keyboard is detached so it can fit 


to compare the COMPAQ Portable. 
into your most comfortable working 


For the location of the Authorized 
















position. 
Inside the The keyboard cable remains con- Poe: nearest you, call 1-800- 
COMPAQ Por- | nected at all times. So you don’t have -9966. 
‘eS three slots ) to unpack it and hook it up every time 
opti el Fy you use your computer. $1983 COMPAQ Compecnr Corporation ce 
that can add new capabili- Because the aeisy is built in, the Gar weopieed Rodeasth cflonesnotinal Bonoan’ Machines 


Corporation 
Apple® is 0 cegatered trademark of Apple Computer Inc 


ties. Mast portables have none. | COMPAQ Portable makes a neat, 


Works better because —— 
it’s tough enough for the road 


Portable doesn’t just mean smaller. Por- 
table means tough, too. 

The COMPAQ Portable was built to 
withstand the hard knocks of constant 
travel. An aluminum frame within the 
case completely surrounds the com- 
puter’s working components. Each disk 
drive is mounted in rubber shock ab- 
sorbers instead of being bolted directly 
to the frame. 

To test internal components, the 
COMPAQ Portable was subjected to 
impacts of 40 G's while running a pro- 
gram. After impacts on each side, there 
was no internal damage and the pro- 
gram was still running. Without error. 

Computers are for getting rid of wor- 
ties, not giving you new ones. 


Designed to help you 
work better, too 


The COMPAQ Portable was designed 
to feel good. 
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The most computer you can carry 


UNBELIEVABLE! 


XCOMP sat down to design a 
truly distributed IBM network so 
versatile and complete that it 
would satisfy any user's needs. 
It seems too good to be true, © 
but we did it! 


X-NET is so advanced that it can only be imitated: 
It has all the features of standard networks art 
many more. And, because it is not dependent on 
central file server you save the high cost @' 
hardware. a Se 

Call our sales department today for 
complete details on X-NET. The . 
exclusive network of PC-DOS 2.01 


X-NET 


A Network Superset of PC-DOS 





CONTROLLERS HARD DISK PACKAGE THE TOASTER 


XCOMP manufactures a THE TOASTER 1s a hard disk 
complete line of controllers S UB-S YS TE MS DEA LS sub-system containing TWO 
for all popular drives. The 10 megabyte and 16 Exceptional prices on 10 and REMOVABLE 3.9”, 5 
X/R Series is a controller for megabyte hard disk 16 megabyte formatted megabyte cartridges, THE 
3 to 300 megabyte drives. sub-systems for the IBM PC, drives and controllers. The TOASTER provides unlir’ 
We also produce a S100 Apple fi and Il! and nearly ST/S for $100 computers and storage and conven: 
controller package. A all popular persona! the ST/R for single board back-up with to* 
microprogrammable data computers, computers, An optional 2-80 portability. Y og we 
board is common to each XCOMP sub-systems are 2 adapter allows for simple speed ar yt igs wi 
package and operates with to 3 times faster than many plug-in convenience. disk y Yong ee 
a second drive interface of the competition's and Optional equipment ap! Je we 
board. Buffer size is 256 come complete with our includes software, cables Woe Ore! aN 
bytes, with disk data rate extensive software. and cabinetry. yo 0 we SN or 
‘ S| 1 om aye 
up to 10MHz. eee 4 ? ! 
a ao ay | 
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XCOMP, Inc., 7566 Trade Street, San Diego, CA 92121, (619) 271-8730, Telex 182786 
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RESTON 


INTRODUCES 


MICRO 
IFARNING 


Yau can’t learn to fly a plane just by reading abaut it. The 
some goes for using your personal computer. Thot's why 
Micro Learning Systems™ creoted o new series of 
microcomputer training progroms, the Teoch™ series. They're 
interoctive, computer-based progroms that teach you to use 
your computer ON yaur camputer. Each pragram is your 
privote teocher, guiding you through o series of customized, 
self-paced lessans. Graphic disploys make learning easy, and 
the source moteriol becomes your reference for yeors to come. 
Micro Leorning Systems™training pragroms make complex 
hardware and software truly “user-friendly”. Yau'll sove time 
ond money leorning how to get the most out of your micro- 
computer investment—the eosy way—with Micro Leorning 
Systems training. 








BOOK EXCERPT/FREDERICK P. BROOKS, JR. 


“The father of the IBM System/360" hands down 
advice on getting the bugs out of, not only a piece of 
software, but the team that creates it as well. 


THE MYTHICAL 
MAN-MONTH 


In 1964 Frederick Brooks become monoger of the team develaping the operating system 
(OS/360) for IBM's System/360, the mainframe camputer that was the stondord far the 
industry from the mid-1960s ta the early-1970s—the langest reign af ony system in the 
history of camputing. Befare he was put in charge af the OS/360 softwore. Broaks had 
been praject manager for the hardwore orchitecture of the System/360. 

in the prefoce ta his book, Brooks summed up these prajects: “Manoging OS/360 
develapment was a very educatianal experience, olbeit o very frustrating one. The 
teom, including F. M. Trapnell wha succeeded me as manager, has much ta be proud of. 
The system contoins mony excellencies in design ond execution, ond it has been suc- 
cessful in ochieving widespread use. . . . It is naw quite relioble, reasanably efficient, 
and very versatile. 

“The effort connot be colled whally successful, hawever. Any OS/360 user is quickly 
oware of how much better it shauld be. The flows in design and execution pervade 








HAVE YOU SEEN OUR TAX PLANNER? 





PREPAR 


py Howardsoft’ 





Prepare 
NOW 


; for lower taxes 
‘» Use the TAX PREPARER 


to manage your taxes 
throughout 1983 


SS 


fox the SERIOUS 


Aiready the best known software for preparing tax returns, this year's 
edition is much more: 


USEITASA.... SEE TAX EFFECTS OF... 
tax minimizer for lalae meme) 

expense itemizer owning a house 

fax projectar getting married 
[olcre(oeLell ei es| al leleg deferring a sale 

tax planner being a landlord 


TAX PLANNING— 

Now you can estimate your next year's taxes while there's stili time ta 
change it. All tables and schedules are built-in far computing tax liability, 
minimum tax, income averaging, ACRS, and capital gains. Change an 
entry and see the tax cansequences on the video screen, ar printout a 
prajected tax retum for next year. 


RECORD-KEEPING— 

Let the computer be the shoe box for all your fax records. Create an 
unlimited number of itemized iists and add ta them throughout the year. 
Purchase our low-cost u te at the beginning of the next tax season 
and see your files transferred to the new iRS format automatically. The 
aon record-keeping In 1983 will then give you effortless fax filing in 


{Apple and iBM Editions NOW at your locai dealer) 


Howard Software Services 
.,.for the SERIOUS Personal Computer User 


8008 Girard Ave. Suite 310 | La Jolia, CA 92037 |(619) 454-0121 


ESE ae a a ERE a ST 
aspeciolly the control program, os distinguished from the longuoge compilars. Most of 
these flows dote from the 1964-1965 design period ond hence must be loid to my 
chorge. Furthermore, the product wos lote; it took more memory than plonned; the costs 
were sevaral timas the estimote; ond it did not perform vary well until! severol releoses 
ofter the first.” 

Before taking chorge of the OS/360 project, Brooks hod orranged to leove IBM to 
teach ot the University of North Carolino beginning in 1965. In the following years, 
Brooks onolyzed his experiences with development ot IBM ond wrote essoys thot 
ottampted to answer the question of why software development projects ore so hord to 
manage. 

Ten years ofter leaving IBM, Brooks compiled his conclusions on programming ond 
manogement in o book—The Mythical Man-Month. In the decode since this book 
oppeored, which hos seen the emergence ond rise of the microcomputer field, the hord- 
won lessons of common sense thot Brooks provided have endured os pertinent odvice 
for softwore developers os well os monogers in ony industry. 

Frederick Brooks is now Kenon Professor and choirmon of the computer sciences 
deportment of the University of North Corolino ot Chopel Hill. He is preporing o mojor 
work on computer orchitecture in colloborotion with Jerry Blou. 


The Tar Pit 


Een schip op het strond is een boken in zee. 
{A ship on the beoch is o lighthouse to the seo.] 





—DUTCH PROVERB 





o scena from prehistory is quite 

so vivid as that of the mortal 

struggles of great beasts in the tar 
pits. In the mind’s eye one sees dinosaurs, 
mammoths, and sabertoothed tigers strug- 
gling ageinst the grip of the tar. The fiercar 
the struggle, the more antangling the tar, 
and no beest is so strong or so skillful but 
that ha ultimataly sinks. 

Larga-system programming has over 
the past decede been such e tar pit, and 
many graat and powerful beasts have 
thrashad violently in it. Most have 
amargad with running systems—faw have 
met goals, schedules, and budgets. Large 
and small, massive or wiry, team aftar 
team has becoma entangled in the tar. No 
one thing seems to cause the difficulty— 
any particular paw can be pulled away. 
But the accumulation of simultaneous and 
interacting factors brings slower and slow- 
er motion. Everyone seems to heve been 
surprisad by the stickiness of tha problem, 
and it is hard to discarn tha neture of it. 
But wa must try to understand it if we are 
to solve it. 

Tharefore let us begin by identifying 
the craft of system programming and the 
joys end woas inherent in it. 


The Programming Systems 
Product 


One occasionally reads nawspapar ac- 


counts of how two programmers in a 
remodeled garege heve built an importent 
program that surpasses the best efforts of 
larga teems. And every progremmar is pra- 





The Mythicol Mon-Month: 

Essoys on Softwore Engineering 
Frederick P. Brooks, Jr. 

Copyright 1975 by Addison-Wasley Pub- 
lishing Company, Inc., Reading, Masse- 
chusetts; 195 peges; 

ISBN 0-201-00650-2 
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pared to believe such tales, for he knows 
thet he could build any program much 
faster then the 1000 statements/year 
reported for industrial teams. 

Why then hava not all industrial pro- 
gramming teams been replaced by dedi- 
catad garage duos? One must look at whot 
is being produced. 

In the upper left of Figure 1 is a pro- 
gram. It is complete in itself, ready to be 
run by tha author on tha system on which 
it was devaloped. That is the thing com- 
monly produced in gareges, end that is the 
object the individual progremmer uses in 
astimating productivity. 

There are two ways a program can be 
converted into a more useful, but more 
costly, object. These two weys are repre- 
sented by the boundaries in tha diagram. 

Moving down across tha horizontal 
boundary, e progrem becomas a program- 
ming product. This is a program that can 
be run, tested, repeired, and extended by 
anybody. It is usable in many operating 
environments, for many sets of date. To 
become a generelly useble programming 
product, a program must be written in a 
generalized fashion. In perticular the 
range and form of inputs must be general- 
ized es much es the basic elgorithm will 
reasonably allow. Then tha program must 
be thoroughly tested, so thet it can be 
dapended upon. This means that e sub- 
stantial bank of test cases, exploring the 
input ranga and probing its boundarias, 
must be prepared, run, end recorded. 
Finally, promotion of e program to a pro- 
gramming product requires its thorough 
documentetion, so that anyone may use it, 
fix it, end extend it. As e rule of thumb, I 
astimata that a programming product 
costs et least three times es much es a 
debugged program with the same func- 
tion. 

Moving ecross the vertical boundary, a 
program becomes a componant in a pro- 
gromming system. This is e collection of 
interecting programs, coordineted in 
function and disciplined in formet, so that 
the assemblaga constitutas an antire facil- 
ity for large tasks. To becoma a program- 
ming system component, e progrem must 
be written so that every input and output 
conforms in syntax and semantics with 


Frederick P. Brooks, Jr., The Mythical 
Man-Month, © 1975, Addison-Wesley, 
Reoding, Mossochusetts. Reprinted with 
permissian. 
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214-526-3348 


MOST ORDERS 


SHIPPED 
Prices are to: 


SAME DAY 


aid orders onty and refiect 
shier check OF mm 


FREE 
SURFACE 
FREIGHT 


UPS Blue Label 

Add 3 Dollars 

°Signifes manufacturers’ 
trademarks and 
copynghted products. 


WORD PROCESSING 

MICROPRO’ 

WordStar® Ver 3.3 

MailMerge* 

SpeitStar* _ ta 

SOFTWORD SYSTEMS Inc.* 

Muttmata® 4 

IUS (Intormation Unlimited 
are)®* 

EasyWeitar l* 

EasySpeiler (i* 

LEXISOFT® 

Spelloinder® 288 

LIFETREE SOFTWARE, INC.°* 


129 


tert 
(w'spell checking & maimerga) 209 
METASOFT* 
BenchMark* . 329 
MailList® : 169 


Spelling Checker* 

MARK OF THE UNICORN® 
The Final Word* 

eee SOFTWARE, 
INC.® 


PeachTaxt 5000* (Wordprocess Thesaurus. 
Spelling Checker MailList 
Spraadsheet 237 


MONTHLY SPECIAL 
: NBI® Wordprocessing w 64K 
- Memory expansion Reg 695 
ONLY’ 549 


FINANCIAL’ 


SPREADSHEETS 

IUS (Information Unlimited 
Software)* 

EasyPlanner* 

COMSHARE TARGET® 

Target Financial modeling*® 

Applicaton Library 

MICROSOFT® 

Muttipian*® 

SORCIM" 

SuperCalc II" 

EXECUWARE* 

Financial Analys:s Pack’ 

Real Estate Analysis® ey 
NORTHWEST ANALYTICAL* 
StatPak* 35 
PBL* 

Personal Investor® 
HOWARDSOFT® 

Real Estata Anatyzer® 

SOFTWARE ARTS, INC.* 

TK! Solver* 





DATA BASE 


MANAGEMENT 
PCEZ* 
Total Recall? 
IUS (Information Unlimited 
Software)* 
EasyFilert 
INNOVATIVE SOFTWARE® 
TIM We 
FORESIGHT SOFTWARE® 
Foresight Data Manager® 

(dBase powar—no programming) 
FOX & GELLER ® (For cBane it*) 
Quick Code Quick Screen 
Graph 
APPLIED SOFTWARE 
TECHNOLOGY* 
VersaForm* 
ALPHA SOFTWARE, INC. 
Data Base Manager* 
LINK SYSTEMS* 
OataFax* 
mDBS® 
Knowledgeman® 
GRAPHICS 
INNOVATIVE SOFTWARE, INC. 
Fast Graphs* 229 
BUSINESS & PROFESSIONAL 
SOFTWARE* 
BPS Business Grapnics* 
ALPHA SOFTWARE, INC.* 
Type Faces* 105 
COMMUNICATIONS 
MICROSTUF, INC. 
CrossTalk* 179 
DYNAMIC MICROPROCESSOR 
ASSOC., INC.* 
Ascom® 


PERSONAL 


CONTINENTAL SOFTWARE * 
Home Accountam Pius" a9 


147 


203 | GENERAL VIDEOTEX CORP. 


Deiphit (Information Systam) 47 
SOURCE * TELECOMPUTING 
CORP. 

The Source? {Information Utility} 


COMPUSERVE INC" 


Compuserva* Starter Kit (information 


Sernce) 
FRIENDLYWARE by 
FRIENDLYSOFT* 


| PC Introductory Set® 


SOFTWRIGHT INC, 
Hatpware (DOS Mor File Editor)’ 
FINANCIER” 

The Financer® (Personal Acct, 
PETER NORTON'® 
Norton Utiihes* 


ACCOUNTING 
IUS (Information Unlimited 


Sid 
FINANCIAL SERIES" 
odg' 


379 
Inventory Payrod Sales Order SOON 
(Order any 3} 989 
PEACHTREE SOFTWARE INC. 
Senes 4* Accounting Pack 
GL AR AP (AN 3 modules) ONLY 269 


RIBBONS DISKETTES 

Fidbons minimum order 3 

Inquire about ribbons for other pnnters 

IBM* Dot Matrix Epson® MX70 80 BOFT 7 ea 
Epson MXx- 100" 12ea 
Wabash Diskottes (DS DD Bax of 10) 4 


5° 
z 


4311 OAK LAWN - DALLAS, TEXAS 75219 
Source” Mall ¢STN620—Telax #79-1765 
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precisely defined interfaces. The program 
must aiso be designed so that it usas only a 
prescribed budgat of resources—memory 
spaca, input-output devices, computer 
time. Fioaliy, the program must be tested 





SA RULE 
of thumb, I estimate 
that a programming 
product costs at least 
three times as much as a 
debugged program with 
the same function. 


with othar system components, in all 
expected combinations. This testing must 
be extensive, for tha number of cases 
grows combinatorially. It is time-consum- 
ing. for subtle bugs arise from unexpectad 
interactions of debugged components. A 
programming systam component costs at 
least three times as much as a stand-alone 
program of the same function. Tha cost 
may be greater if the system has many 
components. 

In the lowar right-hand corner of Fig- 
ure 1 stands the progromming systems 
product. This differs from the simpie pro- 
gram in all of the above ways. It costs nioe 
times as much. But it is the truly usefui 
object, tha intanded product of most sys- 
tem programming efforts. 


The Joys of the Craft 

Why is programming fun? What de- 
lights may its practitionar expect es his 
reward? 

First is the sheer joy of making things. 
As the chiid delights in his mud pie, sothe 
aduit enjoys building things, especiaily 
things of his owo design. i think this 
deiight must be an imaga of God's deiight 
io making things, a delight shown in the 
thiogs that are useful to othar people. 
Deep within, wa want othars to use our 
work and to find it helpful. Io this respect 
the programming system is not essentiaily 
different from the chiid’s first clay pencii 
hoidar “for Daddy's office.” 

Third is the fascioation of fashioning 


compiex puzzle-like objects of ioterlock- 
ing moving parts and watching them work 
in subtie cycles, pleying out tha conse- 
queoces of priocipies built io from the 
beginning. The programmed computer 
has all the fascination of the pinbaii 
mechine or the jukebox mechanism, car- 
ried to the uitimate. 

Fourth is the joy of always learning, 
which springs from the nonrepeeting 
nature of the task. In one way or another 
the problem is ever oew, and its solver 
learns somathing: sometimes practicai, 
sometimes theoretical, and sometimes 
both. 

Finaliy, there is the delight of working 
in such a tractabla medium. The program- 
mer, like the poet, works only siightiy 
removad from pure thought-stuff. He 
builds his castlas in the air, from air, cre- 
ating by exertioo of the imagination. Few 
madia of creation are so flexible, so easy to 
polish and rework, so readily capable of 
reaiizing grand conceptuai structures. (As 
we sheii see later, this very tractability has 
its owo problems.} 

Yet the progrem construct, unlike the 


poet's words, is real in the sense that it 
moves and works, produciog visible out- 
puts separate from the construct itsaif. It 
prints results, draws pictures, produces 
souods, moves arms. The megic of myth 
and iegeod has coma trua in our time. One 
types the correct incantation on a key- 
board, and a dispiay screeo comas to lifa, 
showing things that nevar were nor couid 


Programming then is fun because it 
gratifies creative iongings built deep with- 
io us aod delights sensibilities we have io 
common with all men. 


The Woes of the Craft 

Not all is delight, however, and know- 
iog the inherent woes mekes it aasiar to 
bear them when thay eppear. 

First, ooe must perform perfectly. The 
computer resembles the magic of legend 
in this respect, too. If one charactar, ona 
pause, of the incantation is not strictly in 
proper form, the magic doasn’t work. 
Human beings are not eccustomed to 
being perfect, and few areas of human 
activity demaod it. Adjusting to the 


Figure 1: Evolution of the programming systems product 
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Straight talk about printers 






Call for Prices 
Aninconvenience? Sometimes. We 
post the “call tor prices” because 
manufscturers demsnd it..It also lets 
uacontinue to offer High Tech- 
notogy At Affordable Prices. Infact, it 
makea sense tocall snyway since our 
prices do change, uausily lor the 
better. Csil toll tree, 
{800) 343-0726. 


Det Matriz Printers 

Since an IBM PC can drive simost 
any parallel printer on the market, 
softwsre compatsbility la critical. 
Remember, too, thet no printer ia 
100% compatibie with the PC except 
the PC printer—E pson, Gemini, Oki- 
data & Mennesmsnn Tally printer 
sre the next beat things. 


EPSON 


FX, RX & MX 





The FX-80 testures 18Ocps,¢ 
correspondence tont &s new body 
{tractor la optional), in addition tosll 
the testures normsily found on the 
old MX Sertee, which is being 
phssed out. (The FX-4001s the 138 
column version). 

The RX Series, which repiscea the 
MX, offers 100 cpa print speeds, but 
nothing more remsrksble. Call tor the 
latest version & the best prices, 


C.ITOH 
Prowriter 





C. Itoh has produced s winner. The 
Prewriter hasapeed(120 cpa),a 
buffer (1.5K), 10, 12,418 cp: (pluaa 
correspondsnce font} snd graphics 
(180x144 dpi). It's the printer ot 
Choice tor aeveral major OEMs. The 
Prowriter 2 haathe same specs, but 
In a 132 coiumn tormat. Popuisrity is 
may be its only curse. the Prowriter 
can sometimeabe herd tokeep in 
stock. 
Prowriter...... 
Prowriter2.......... 


STAR MICRONICS 


Gemini 10X/15 












Gemini 10X Is a newreiesse ot an 
old tevorite. The 120 cpa is the big 
chsnge. They dropped the pro- 


















portional tont, but kept the 
correspondsnce tont. The 120x144 
dpi, 5 tonts(w/italics) & 1K buffer ere 
atanderd. Geminfacomes with 
tractors & uses plain apool ribbons, 
The Gemini 491s the 132 column 
veraion,& it has the correspondence 
font. Call tor the Istest & grestest in 
prices, 


OKIOATA 
Microline Series 





We use these printers in our offices. 
The Microline 982A (80 col) & S3A 
(132 cof sre dsts crunchers, with two 
interfsces (parsilei or RS-232C), 120 
cpa, 10 & t Bcpl (w/double-width) & 
options! dot-addressable graphics. 

The Microline $2 (80 col) & 93(t 32 
col are ideal tor word processing. 
They offer a 180 cpa dreft mode, s 40 
ps correspondsnce mode & the dot- 
sddressable grsphicasre included. 

The Mieroline 84 (132 col) com- 
bines speed (200 cps) with 10, 12, 16 
cpl (w/double-width), all with acorres- 
pondance mode, plus dot address- 
sbie grsphics. 

Microline 82A .... $419.68 
Microline B3A .. $979.08 
92/82A Tractor . 
82A/83A ROM.. 
Microiine 92. . 
Microline 93. . A 
Microline 84 .......... 









MANNESMANN TALLY 


MT-160 L 





The M7-4 60 L Is the newest ot the 
correspondence qusiity printera. It 
hss speed(160 cps}, 8 tonts 
(including a correapondance tont), 
parallel & sensi interiaces, frictlon/ 
trsctor feed, plus s menu-driven 
inatallation tor eaay set-up trom the 
control panei—no more digging 
around tordip switches. Ita 
remarkably compact & efficient, & the 
print quailty is superior. This yesrs 
sleepar. The MT-480 L iathe 138 
column version. 
MT-160L .. ......... . $999.08 
MT-1BOL ... 2. eee cece ee 


We sell other dot mstrix printers, 
including the Anedea WI 
DP-9801, DP-06204 DP-9629. & 
jem BO, Priem 132 4 
. You can call (803) 
881-9999 tor technical detalls. For 
prices, or to order, cell (800) 343- 
o7T29 





Letter-Quaiity Printers 

Letter-quslity printers are business 
machines, & very high-ticket ones at 
thst. Most Individusis should buya 
dot matrix firat, sdding letter-quality 
when It's needed. 

























C ITOH 
Starwriter 


teed (now svsiiable) enhances ita 
paper handling. If you're ietter-quality 
needs are light, thia might be the 
machine. (Specify 10 or 12 cpi when 
you order} 

.. SCALL 


TP-1... 

TP-2... . SCALL 
We sells veriety of other letter- 
quality printers, Including the 
Comrex ComRilter, Diablo 920 & 
630, the NEC 39320, 3960 & 7730, 
the Gume 11+ & meny others. Call 



























































(603) 681-9688 tor technical 
The Starwriter, relessed lest yesr dets lla. For prices, or to order, call 
byC. Itoh, has proven a worthy (800) 349-0726. 


printer. You don't trsde-off apee itor 
price or quaiity. The Starwriter usea 
Oiablo code, wheels & riabons, haaa 
40cpa print apaed, 1/48" line apace, 
1/120" horizontal spscing—ideal tor 
proportions! modes. (For res! speed 
tresks, there's the Printmeeter, st 
55 cps. Same apecs aasbove.) 
Sterwritter Parallel....... $4219.88 
Printmaater Parsilel, . $1979.08 


DATA TERMINALS & COMMUNICATIONS 


DTC 380Z 


The 380Z)s aletter-quality printer 
thst rvsis and replaces the Oalsy- 
writer 2000. it has the 48K buffer, 
true Diablo emulation & uaeathe 
Brother/Daiaywriter aupplies, The 
documentstion is grest, & the 3802 
even hss pin-outs on the beck tor 
essy interfacing (parsliel or RS- 
232C). Eat your heart out Dalay! 

OTC 380Z (Psrstiel}......84119.88 


SILVER REED 


EXP-550 


Accessories 


OQUAORAM 
Microfazer 





Quadram's Mlorotazer iss atand- 
alone buffer that can be expanded to 
§12K—thst’s about 200 pages. Ex- 
terns| buffers can be moved trom 
aystem to system, & they lesve your 
PC memory free. The copy feature 
lets you print unlimited coples ota 
document. Comes with its own cable. 
The power auppiy ia optionsl. 
8K parallel/parallel........ $184.88 
64K parsilel/parsllel.. 
258K psrsliel/psrsilel 
512K psrallel/psrellel 3 
9 Volt Power Supply........ 





TSL PROOUCTS 
Printer Switch 







We finslly lound a printer awitch box 
that we like. Switch between two 
printers, In parallel/parsilel or serial/ 
serial versions (sll femate piugs). 
2-Way Printer Switch ...... $119.68 


Why buys Transtsr when you can 
buy from the guya who make them? 
The Sivver Reed EXP-980 aa 18 
eps, 132 column letter-quality printer 
with true Oiablo emulstion, making It 




















compatible with most word proces- UNIVERSAL OUTPUT SUPPLY 
sing software It's idesi tor medium fa 
duty office work. Adds bulter & you'll Printer Paper 


have s versatile printing system. It 
speed’s nots tector, the ZXP-800 st 
12 cpa (80 cof iaa' 
EXP-550(Psralle) 

EXP-500 (Paralieh) 


Our pin-ted tsntold paparis 20Ib 
white bond, shipped in a aturdy case 
There are two alzea: 9%" & 14%". The 
wider paper also comes in ores n bet 
Pspar(9%").. ... $44.88 
Pepar(1 4%’), . $43.68 


LEADING EDGE 


Diskettes 

ise these diaks in the office. The 
ent Memory Systeme 9%" 
Diekettes come 10 tothe box. We 
siso carry the “trunks” (read diak 
boxes), which hold 60 diskettes. 8” 
disks & trunks are siso svsilsble. 

5%" Oouble-Sided, Oouble-density 
(IBM PC Compatabile)....... $32.88 
5%" SSDD..... .. $27.88 
5%" Trunks .... +. $24.86 












SMITH-CORONA 


TP-1 










































The TP-4 iasn ides! second printer 
foramsill offices or homes. The tractor 





Monitors 

Most people know by now thet IBM's 
monochrome monitor doesn't do 
graphics. If you need them, consider 
getting the Color/GraphicaCerd. The 
card & monitor cost less then the 
monochrome outfit. Add e Qued- 
board & you'ra In business. 


us! 
Pi Series 


Qur love effeir with the Pl 3ember 
monitor continues. The concensus Is 
yes, embariseesier onthe eyes in 
the tong run. Sois the Pi-3's 20MHz 
bandwidth end sherp, cleer phos- 
phor. Comes In G or t2”, & In green. 
PL-2(12" green). 

PF3(12” emba 
Pi-4(9" ember} .. 


QUADRAM 


QuadChrome 

The QuadChrome ls one of the 
highest resolution RGBs evellable. 
16 colora (using NEC's tube), 690 
dots by 240 lines (480 non-inter- 
laced), 15MHz bandwidth & more. 
The case is identical 10/8M s, & It 
comeewith Its own cable. 
PGS HX-12 


PRINCETON GRAPHICS 


HX-12 

The HX-12 hes the same spec's es 
the QuedChrome. Seme price too. 
HRN 2 ewicces< 6 t alde ves aele $020.88 


Weelso carry Amdek 300G, 300A, 
Color 1,24 3, the Zleotrohome 
1202-1 & 1302-2 & Texen’e RQB- 
(, ROB-ill, Qreen & Amber moni- 
tors. Call (603) 081-9808 for 
technical detells. To order, call 
{800) 343-0726. 


Modems 

tnternef? External? 300 baud? 
1200? Only you can enswer these 
questions. 1200 baud makes sense if 
you're on-line during the day. If you'ra 
et home, on-line lete et night, 300 
baud mey be ell you need. As siweys, 
teseerch this stuff before you buy. 


DC HAYES 
Smartmodem 


The Smartmodem |sen originste/ 
answer, euto dial/enswer, full/hait 
dupiex modem. It comes in two 
versions: 0-300 baud or 0-300/1200 
baud. Moduler phone cable & power 
supply Included. The RS-232C cable 
\s optional. 

Smertmodem (300 baud) .... $219.88 
Smartmodem (1200 baud)... $539.68 


US Robotics Password 
$379.88 upspveLivereD 


An exceptional value for a 1200 baud modem. The Peseword iss 
direct connect originete/enswer type modem with 0-3DD & 1200 baud 
capabillty (Bell 212A compatible). Feetures include euto diel, auto 
enswer, euto mode end euto speed select, full & helf duplex (local echo), 
OT qverm@e AS23926 wins 2 6 7 newensinle 3.qusdiv ¢hone ling momitor 
Single button operation makes the Password vary easy to use. Comes 
with an RS-232C cable, power supply & modular telephone cable. 


We also carry the Novation Series, 
including the Smert Cet 12004 
300 & the US Robotice Auto Diel 
212A. Cell (603) 861-9809 for 
technical deteils/specs. To order, call 
(800) 343-0729. 


STANDARD MICROSYSTEMS 
M-Term 


™-Term is both communications 

sottwere & e terminel package. 
Certified 2400 baud operation, 
terminel/commend mode, repest 
DOS commend & direct flle trensfer. It 
supports the eutodiel/enswer 
feetures of the USR Pesewerd, the 
OC Heyes Smartmodeme & 
Novetlon's SmartCat. 

- $70.00 


Peripherais 

There ere endless peripheral boards 
evelleble, most of them copies or 
varietions on the “qued" function 
board. Thare's elso e lot of mis- 
Information regerding peripheral 
boards & the IBM PC-XT. Fec 1s,most 
peripheral boards work on the XT out 
of the box—you don't need to up- 
grede the motherbeard or eltar it. 
Reed your documentetion cerefully & 
watch out for“experts” In stores. 


AST RESEARCH 


Megaplus 

The Megeplue pecks en RS-232C 
Ports, e parellel port, e clock & up to 
256K RAM into only one slot. Gomes 
with SuperDrive/Spooler softwere. 
You canedd memory in64K units up 
to256K Megepekis e 256K piggy- 
back card, giving you up to 512K on 
one board. 

64K Megeplus. . $359.00 
256K Megeplus 3 

256K Megapak. 


yo+ 
The i/O+ hese parelial port, 
two RS-232C ports, egeme port &e 





QUADRAM 


Quadboards 


We sell Quadboerde because they 
consistently perform better then the 
competition. Quedrem's one-yeer 
werranty, & sn ongoing R&D intonew 
products (see Quadiink) demon- 
strates their commitment to the PC. 
merketpleca 

Que: rde have e RS-232C port, 

@pai rt, eclock & memory, plus 
QuedSpool/Drive ote 
Quedboard 64K 
Quedboard 256 


Quad 912+5s heve esingle RS-232C 
port on them, end sockets for up to 
512K RAM. QuedSpool/Drive soft- 
were included. 

Qued 512+ (64K) $230.60 
Qued 512+ (256K) ........ $309.88 
Qued 512+ (512K) ........ $999.68 


Singie Function Carde ere single- 
duty cerds only, es described below. 
Perallel Cord w/cabie ....... 
RS-232C Card 

Clock/Calender Cerd. ... 


QUADRAM 


QuadLink 


This Is ¢ reel braekthroughl 
Quedtink lets you run Apple II/l+ 
softwere on the PC. It's like en Apple 
computer on one board, with 64K. 
Uses ell PC printer/video ports. No 
disk converaion or reformetting 
required. Tekes up only one siot. 
QuedLink $ 


Disk Drives 

Internel herd disk drives have one 
weskness: they can bring your whole 
syStem down If you have @ probiem. 
We suggest keeping the PC drives A 
&6 Intect, end using en external unit 
thet can be deteched should it need 
service. 





Likewise, it's smert, If you're ins 
heavy production environment, to 
buy @ floppy drive ese back-up to 
either drive A or & The $280 is chee; 
insurance egeinst fellura, & youcan 
totete them like tires to reduce 
machenical weer. 


QUALITY COMPUTER SERVICES 


Hard Disk 


We took our QuCeS Herd Disk out 
ot its box, plugged It in, turned on the 
power & never fussed with It egein. 
These units era rugged, reliebie & 
warrantied for e full yeer. They're 
eesily Interfeced to the PC. 
12Mb HerdDisk.......... $2090.6 
20Mb Herd Disk . 06 . 6 
40Mb Herd Disk. 


Sig Slue runs CP/M 80 softwere. 
Peraltet port, RS-232C port, clock, 
memory, hard disk Interfece & Z60 
processor on board. 





IBM PC COMPATIBLE 
Disk Drives 


Tendonis our first choice, but we'v 
used others without difficulty. We w | 
use Control Deta lf Tendon's eren't o 
hend—|ust like IBM does. 
Singie-sided .. +++ $228.8 
Double-sided. . .. $279.8 


MAYNARD ELECTRONICS 
Disk Controller 


Perfect for bare-bones con- 
figurations. Hendles two Internals (A 
4B), plus two externels. Comes plein 
with one perallel port or with one RS- 









232C port. 

MED Stendard... .. $109.8 
MFD w/Perallel . $218.8 
MFD w/RS-232C -. $209.8 


information/Orders: 


(603) 881-9855 


Ordere Only: (800) 343-0726 





No Hidden Charges: 

We pey UPS ground shipping on ai 
our orders, end we never cherge 
extra for credit cards. We eccapt 
CODs & edd e $10 fee per order. We 
heve e $50 minimum order. Peraone 
checks ere cleered In3 weeks. 

Allour equipments shipped with 
fuli menufecturer's werranty. We sell 
only whet we ere euthorized to sell tc 
insure full werranty support, & we're 
euthorized for werranty workone 
number of printers. We elso offer 
extended werranty plens for most 
printers. 

Sorry, we cannot eocept open POs 
or extend credit/terms et these 
prices. APO end foreign ordera ere 
hot eocepted. 

We prepared this ed in June & 
prices do chenge, so cell toverify 
them. 

Our Computer Showroom, 
loceted in Amherat, New Hempshire, 
is now open. 





HIGH TECHNOLOGY AT AFFORDABLE PRICES 


THE BOTTOM LINE 





ME ALFORD, NH 03055-0423 0 TELEPHONE (603) 881-9855 == 
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requirement for perfection is, I think, the 
most difficult part of learning to pro- 
gram.? 

Next, other people set ona's objec- 
tives, provida ooe's resources, aod fur- 
nish ooe’s information. Ooe rarely con- 
trols the circumstances of his work, or 





HIS BOOK 
will attempt to lay 


some boardwalks across 
the tar. 


even its goal. In manegement terms, 
one’s euthority is not sufficient for his 
responsibility. It seems thet In ell fields, 
however, the jobs where things get done 
never have formal euthority commen- 
surate with respoosibility. In practice, 
actual (as opposed to formal) authority 
is ecquired from the very momentum of 
eccomplishment. 

Tha dapandance upoo others has a 
particular case that is especially painful 
for the system programmer. He depends 
upon other peopie's programs. These 
ere oftan meldesignad, poorly imple- 
manted, incomplately deliverad (no 
source code or test casas), and poorly 
documented. So he must spend hours 
studying and fixing things that io an 
ideal world would ba complate, eveil- 
able, and usabla. 

The naxt woa is that designing grand 
concepts is fun; fioding nitty littla bugs 
is just work. With any creative activity 
come dreary hours of tedious, painstak- 
ing labor, and programming is no excep- 
tion. 

Next, ooe fiods that dabugging has a 
linear convergence, or worse, where 
one somehow expects e quedratic sort 
of epproach to tha end. So tasting drags 
on and on, the lest difficult bugs taking 
more time to find than the first. 

The last woe, and somatimes tha last 
straw, is that tha product over which 
one has labored so long appears to be 
obsolata upon {or before) completion. 
Already colleegues and compatitors ere 
in hot pursuit of new aod better ideas. 
Already the displecement of one's 
thought-child is not only concaivad, but 


scheduled. 

This elways seems worse then it real- 
ly is. The new and bettar product is gao- 
erally not avoiloble when one com- 
pletes his own; it is only talked about. It, 
too, will require months of develop- 
ment. The real tigar is navar a match for 
the papar ona, unlass ectual use is 
wanted. Than tha virtues of reality hava 
a satisfection ell thair own. 

Of course tha technological base on 
which one builds is alwoys advancing. 
As soon es one freezas e design, it 
becomes obsolete in terms of its con- 
cepts. But implamantation of reel prod- 


ucts damands phasing and quentizing. 
The obsolascenca of en implementation 
must be measurad against other existing 
implementations, not against unreel- 
izad concepts. Tha challeoge and the 
mission are to find real solutions to real 
problems on ectuel schedules with 
available resources. 

This than is programming, both a tar 
pit in which many efforts have floun- 
dered and e creetive ectivity with joys 
and woes all its own. For many, the joys 
far outweigh the woes, and for them the 
remeinder of this book will attampt to 
ley some boardwelks ecross tha tar. 





\ es a : 7 
The Mythical Man-Month 





Good cooking takas time. If you are made to wait, it is to serve you better, ond to 


please you. 


—MENU OF RESTAURANT ANTOINE, NEW ORLEANS 





ore software projects have gone 

Mi= for lack of caiendar tima 

than for all othar causes com- 

bined. Why is this cause of disaster so 
common? 

First, our techniques of astimating are 

poorly developed. More sariously, thay 
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reflect an unvoiced assumption which Is 
quite untrue, i.a., that ail will go wall. 
Second, our estimating techniques fal- 
laciously confuse effort with progress, 
hiding the assumption that men end 
months are interchangeable. 
Third, because we are uncartain of our 





Has the Search for 
a Quality Continuous Forms 
Supplier Left You in 


the Dark? 


itinenta i | TCS, an " Tone Tist 





ym your artwork, and Quality product. Easily available 
ive MICR #'s for your checks. service. Large inventory. Oh yes, and 
Our sales staff is available from 6:00 shipping is free on these forms. We hope 
a.m. PST until 5:00 p.m. PST. With to have helped, by shedding some light 
your toll free call a sales representative on the subject. 


‘_B4 Checks 
—! To-Go 


8384 Hercules Street, La Mesa, California 92041 
Nationwide (800) 854-2750 © In CA (800) 552-8817 
Local (619) 460-4975 


Dealer and Software Manufacturer 
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Figure 2: Time versus number of workers— 
perfectly partitionoble tosk 


Figure 3: Time versus ae of workers— 
unpartitionoble tosk 


£ 


Figure 4: Time versus number of workers— 
portitionoble tosk requiring 
communication 


Figure 5; Time versus number of workers— 
tosk with complex interrelotionships 


estimates, software manegers often lack 
the courteous stubbornness of Antoine's 
chef. 

Fourth, schedule progress Is poorly 
monitored. Techniques proven and rou- 
tine in other engineering discIplines are 
considered redical innovations in soft- 
ware engineering. 

Fifth, when schedule slippage is recog- 
nized, the natural (and traditional) re- 
sponse is to add manpower. Like dousing 
a fire with gasoline, this makes matters 
worse, much worse. More fire requires 
more gasoline, and thus begins a regener- 
ative cycie which ends in disaster. 

Schedule monitoring will be the sub- 
ject of a separate essay. Let us consider 
other aspects of the problem in more 
detail. 


Optimism 

All programmers are optimists. Per- 
beps this modern sorcery especially at- 
tracts those who believe in happy endings 
and fairy godmothers. Perhaps the hun- 
dreds of nitty frustrations drive away all 
but those who babituelly focus on the end 
goal. Perbeps It is merely that computers 
are young, programmers are younger, and 
the young are always optimists. But how- 
ever the selection process works, the 
result is indisputable: "This time it will 
surely run,” or "I just found the last 
bug.” 

So the first false assumption thet 
underlies the scheduling of systems pro- 
gramming is that oll will go well, i.e., that 
each tosk will toke only os long os it 
“ought” to toke. 


HE 
incompletenesses and 
inconsistencies of our 

ideas become clear only 
during implementation. 


The pervasiveness of optimism among 
programmers desarves more than a flip 
anelysis. Dorothy Sayers, in ber excellent 
book, The Mind of the Moker, divides cre- 
etive activity into three stages: the idea, 
the implementation, and the interaction. 
A book, then, or a computer, or a program 
comes into axistence first as an ideal con- 
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struct, built outside time end space, but 
complete in the mind of the euthor. It is 
realized in time and space, by pen, ink, 
and paper, or by wire, silicon, and ferrite. 
The creation is complete when someone 
reads the book, uses the computer, or runs 
the program, thereby interacting with the 
mind of the maker. 

This description, which Miss Sayers 
uses to illuminate not only human cre- 
atlve activity hut elso the Christian doc- 
trine of the Trinity, will help us In our 
present task. For the buman makers of 
things, the incompletenesses and incon- 
sistancies of our ideas become clear only 
during implementetion. Thus it is that 
writing, experimentation, "working out” 
are essentiel disciplines for the theoreti- 
cian. 

In many creative ectivities the medium 
of execution is intrectable. Lumber splits; 
palnts smear; electrical circuits ring. 
These physical limitations of the medium 
constrain the ideas that may be expressed, 
and they elso create unexpected difficul- 
ties in the implementation. 

Implementation, then, tekes time and 
sweat both because of the physical media 
and because of the inadequacies of the 
underlying Ideas. We tend to hlame the 
pbysical media for most of our implemen- 
tation difficulties; for the media are not 
“ours” in the wey the ideas are, and our 
pride colors our judgment. 

Computer progremming, however, cre- 
ates with an exceedingly tractable medl- 
um. The programmer builds from pure 
thought-stuff: concepts and very flexible 
representetions thereof. Because the me- 
dium is tractable, we expect few difficul- 
ties in implementation; hence our perva- 
sive optimism. Because our ideas are 
faulty, we have bugs; hence our optimism 
is unjustified. 

Ina single task, the essumption that ell 
will go well hes e probabilistic effect on 
the schedule. It might indeed go as 
planned, for there is a probability distribu- 
tion for the delay that will be encountered, 
and “no delay” has a finite probability. A 
large programming effort, however, con- 
sists of many tasks, some chained end-to- 
end. The probability that each will go well 
becomes vanishingly small. 


The Man-Month 

The second fallacious thought mode is 
expressed in the very unit of effort used in 
estimating and scheduling: the man- 








THE GAME 


Match your wits against the computer and prevent World War III. If you 
fail, be prepared to fight with a complete arsenal of state-of-the-art 
tactical and strategic weapons. Features include: 









@ Full color graphics and exciting animation 

@ HAL™ speech synthesis (without special hardwarel) 
@ Realistic sound and special effects 

®@ Options to play as enemy or defender 


@ Top 10 score display 


nvailatde for IBM-PC, APPLE If, and COMMADORE 64 computers. 
%BM-PC version requires 64K, one disk drive, and coior graphics 
bdapter. APPLE versions require 48K, and one disk drive, and DOS 
>... COMMADORE 64 version requires cassette. 


wh’ gees tetris fhe efscron 1.dow 6c? £en2clis. 














Imagine. Your computer can receive 
print and store BE emery 


Without your even (7 
egies as 
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lengthy sequences 
the same way. Press one key, and 
Smartcom II automatically connects 
you to a utility or information service. 

And if you need it, theres always 

_ “help? One of several special functions 
assigned to your IBM function keys, this 
feature explains prompts, messages, etc. 
to make communicating even easier. 


II also provides a directory 


| Smartcom 

_ of the files stored on your disk. Letting 
oe , list, name, rename 

_ Or erase any from the screen. 

Pe json 


nications package for your IBM PC. ; 


Inc., 5923 Peachtree Industrial Blvd., 
Norcross, Georgia 30092. 404/449-8791. 


Smartcom 1 a a registered trademark of Hayes Microcomputer 
BM oa trademark of International Business 


"°TM of American Telephone and 
bP ms Meernvem etn 





A complete plug-in communications package for the IBM PC. 


Requires an IBM PC with mini- 
mum 96K of g 






Smartmodem 12008. 
(includes telephone cable.) 
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[BRADY GAMEWARE for the IBM PC 













Introducing 
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Corherstone Comp 
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An exhilarating, futuristic race 
game in which players accelerate 
their powerful LaserCycles through 
perilous arenas. You'll skill- 
fully ward off deadly, light- 
seeking Attack Spheres as 
you complete the circuit to 
become a Champion of Cham- 
pion Riders. A game of maneu- 
vers and countermaneuvers, 
you'll play in light and sound as 
you progress from arena to 
arena, accumulate points, and 
advance in rank among the skill 
levels of the Circuit Riders. Be 
aware “this is not a game for the 


















The adventure begins through 
Brady. Just call us Toll Free at 






} ia 





weak-spirited.” 1-800-638-0220 between 8 a.m. and 
1983/ISBN 0-89303-619-6/Diskette with 5 p.m. EST or look for us at your 
documentation/D6196-2/$29.95 local computer store. 











month. Cost does indeed vary as the prod- 
uct of the number of men and the number 
of months. Progress does not. Hence the 
man-month as a unit for measuring the 
size of a job is a dangerous and deceptive 
myth. It implies that men and months are 
interchangeable. 

Men end months are interchangeable 
commodities only when a task can be par- 
titioned among many workers with no 
communicotion omong them (Figure 2). 
This is true of reaping wheat or picking 
cotton; it is not even epproximetely true of 
systems programming. 

When e task cannot be partitioned 
because of sequentiel constreints, the 
application of more effort has no effect on 
the schedule (Figure 3). The beering of a 
child takes nine months, no metter how 
many women ere assigned. Meny software 
tasks have this characteristic because of 
the sequential neture of debugging. 

In tasks that can be partitioned but 
which require communication emong the 
subtesks, the effort of communication 
must be added to the amount of work to be 
done. Therefore the best that can be done 
is somewhat poorer than en even trade of 
men for months (Figure 4). 

The added burden of communication 
is made up of two parts, training end inter- 
communication. Each worker must be 
trained in the technology, the goals of the 
effort, the overall strategy, end the plan of 
work. This training cannot be partitioned, 
so this part of the added effort varies lin- 
early with the number of workers.” 

Intercommunication is worse. If 
each pert of the tesk must be separately 
coordineted with eech other part, the 
effort increases es n(n—1)/2. Three 
workers require three times as much 
pairwise intercommunication as two; 
four require six times as much as two. If, 
moreover, there need to be conferences 
among three, four, etc., workers to 
resolve things jointly, metters get worse 
yet. The edded effort of communiceting 
may fully counteract the division of the 
originel tesk and bring us to the situe- 
tion of Figure 5. 

Since software construction is inher- 
ently e systems effort—an exercise in 
complex interreletionships—commu- 
nication effort is great, and it quickly 
dominates the decreese in individuel 
task time brought about by partitioning. 
Adding more men then lengthens, not 
shortens, the schedule. 


Oversimplifying outrageously, we 
stete Brooks's Law: 

Adding manpower to a late software 
project makes it later. 

This then is the demythologizing of 
the man-month. The number of months 
of e project depends upon its sequential 
constraints. The maximum number of 
men depends upon the number of inde- 


pendent subtasks. From these two 
quantities one can derive schedules 
using fewer men and more months. 
(The only risk is product obsolescence.) 
One cannot, however, get workable 
schedules using more men and fewer 
months. More software projects have 
gone awry for lack of calendar time than 
for all other causes combined. 





Passing the Word 





He'll sit here and he'll soy, “Do this! Do thot!" And nothing will happen. 
—HARRY S. TRUMAN, ON PRESIDENTIAL POWER? 





ssuming that be has the disci- 
Ate experienced architects 

and that there are many imple- 
menters, bow shall the meneger ensure 
that everyone bears, understands, and 
implements the erchitects’ decisions? 
How can a group of 10 architects maintain 
the conceptual integrity of a system which 
1000 men are building? A whole technol- 
ogy for doing this was worked out for the 
System/360 bardware design effort, and it 
is equally applicable to software projects. 


Written Specifications—the 
Manual 

The manual, or written specification, 
is a necessary tool, though not a sufficient 
one. The manual is the external specifica- 
tion of the product. It describes and pre- 
scribes every detail of what the user sees. 
As such, it is the chief product of the 
architect. 

Round and round goes its preparation 
cycle, es feedback from users and imple- 
menters shows where the design is ewk- 
ward to use or build. For the sake of imple- 
menters it is importent that the changes be 
quantized—that there be dated versions 
eppearing on a schedule. 

The manual must not only describe 
everything the user does see, including all 
interfeces; it must also refrein from 
describing what the user does not see. 
That is the implementer’s business, and 
there his design freedom must be uncon- 
strained. The architect must elweys be 
prepared to show on implementetion for 
any feature he describes, but be must not 
ettempt to dictate the implementation. 

The style must be precise, full, and 
accurately deteiled. A user will often refer 
to a single definition, so each one must 
repeat all the essentials and yet all must 
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egree. This tends to make menuals dull 
reading, but precision is more important 
than liveliness, 

The unity of System/360's Principles 
of Operotion springs from the fact thet 
only two pens wrote it: Gerry Blaauw’'s 
and Andris Padegs’. The ideas are those of 
about ten men, but the casting of those 
decisions into prose specifications must 
be done by only one or two, if the consis- 
tency of prose and product is to be main- 
tained. For the writing of e definition will 
necessitate a host of mini-decisions which 
are not of full-debate importance. An 
example in System/360 is the detail of 
how the Condition Code is set after each 
operation. Not trivial, however, is the 
principle that such mini-decisions be 
made consistently throughout. 

I think the finest piece of manual writ- 
ing ] have ever seen is Blaauw’s Appendix 
to System/360 Principles of Operotion. 
This describes with care and precision the 
limits of System/360 compatibility. It 
defines compatibility, prescribes what is 
to be achieved, and enumerates those 
areas of external appearence where the 
architecture is intentionally silent and 
where results from one model may differ 
from those of another, where one copy of a 
given model may differ from another 
copy, or where a copy may differ even 
from itself efter an engineering change. 
This is the level of precision to which 
manual writers aspire, end they must 
define what is not prescribed as carefully 
as what is. 


Formal Definitions 

English, or any other buman language, 
is not naturally a precision instrument for 
such definitions. Therefore the manual 
writer must strain himself end his lan- 
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Data-Leggett 3028C 


Ergonomic. Elegant. Efficient. 


Data-Leggett 3028C is specifically designed 
to be compatible in the IBM arena. 

(Also Epson, Eagie, Apple, Digital 

and many others) 
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guege to echieve the precision needed. An 
ettractive alternative is to use e formal 
notation for such definitions. After all, 
precision is the stock in trade, the raison 
d'étre of formal notations. 

Let us examine the merits end weak- 
nesses of formel definitions. As noted, for- 
mal definitions are precise. They tend to 
be complete: geps show more conspicu- 
ously, so they ere filled sooner. Whet they 
lack is comprehensibility. With English 
prose one can show structural principles, 
delineate structure in steges or levels, end 
give examples. One can readily mark 
exceptions and emphasize contrasts. Most 
important, one can explain why. The for- 
mal definitions put forward so far have 
inspired wonder at their elegance and 
confidence in their precision. But they 








Collapse of the aerodynamically misdesigned Tacama Narrows Bridge. 1940 


have demanded prose explanations to 
make their content easy to leern and teech. 
For these reasons, I think we will see 
future specifications to consist of both a 
formal definition ond a prose definition. 

An ancient adage warns, "Never go to 
sea with two chronometers; take one or 
three.” The same thing clearly applies to 
prose and formal definitions. If one has 
both, one must be the stendard, and the 
other must be a derivetive description, 
Ccleerly lebeled es such. Either can be the 
primary standerd. Aigol 68 has a formal 
definition as standerd and e prose defini- 
tion as descriptive. PL/I hes the prose as 
standard end the formal description as 
derivetive. System/360 also has prose as 
standerd with e derived formel descrip- 
tion. 
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Plan to Throw One Away 


There is nothing in this world constant but inconstoncy. 


—SWiFT 


It is common sense to toke o method and try it. If it foils, odmit it frankly and try 


onother. But obove oll, try something. 


—FRANKLIN D. ROOSEVELT* 





Pilot Plants and Scaling Up 
Chemical engineers learned long ego 
that a process that works in the laboratory 
cannot be implemented in e fectory in 
only one step. An intermediete step called 


the pilot plont is necessary to give experi- 
ence in scaling quantities up end in oper- 
ating in nonprotective environments. For 
example, a laboratory process for desalt- 
ing weter will be tested in a pilot plant of 
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10,000 gallon/day capacity before being 
used for a 2,000,000 gall on/dey communi- 
ty weter system. 

Progremming system builders have 
also been exposed to this lesson, but It 
seems to have not yet been learned. 
Project after project designs a set of algo- 





HE BEST 
planning is not so 
omniscient as to get it 
right the first time. 


rithms and then plunges into construction 
of customer-deliverable software on a 
schedule that demands delivery of the 
first thing built. 

In most projects, the first system bullt 
is barely usable. it mey be too slow, too 
big, awkward to use, or all three. There is 
no alternative but to start egain, smarting 
but smarter, and build a redesigned ver- 
sion in which these problems are solved. 
The discard and redesign may be done in 
one lump, or it may be done piece-by- 
plece. But all large-system experience 
shows that it will be done.* Where a new 
system concept or new technology is 
used, one has to bulld a system to throw 
away, for even the best planning is not 
so omniscient es to get it right the first 
time. 

The management question, there- 
fore, is not whether to build a pilot sys- 
tem end throw it eway. You will do that. 
The only question is whether to plan in 
advance to build e throwewey, or to 
promise to deliver the throwaway to 
customers. Seen this wey, the answer is 
much clearer. Delivering that throw- 
ewey to customers buys time, but it 
does so only et the cost of agony for the 
user, distraction for the builders while 
they do the redesign, and e bed reputa- 
tion for the product thet the best rede- 
sign will find hard to live down. 

Hence plan to throw one owoy: you 
will, onyhow. 


The Only Constancy Is Change 
Itself 

Once one recognizes thet a pilot system 
must be built and discarded, and thet a 
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redesign with changed ideas is inevitable, 
it becomes useful to face the whole phe- 
nomenon of chenge. The first step is to 
accept the fect of change as a way of life, 
rather then en untowerd and annoying 
exception. Cosgrove has perceptively 
pointed out thet the programmer delivers 
satisfaction of a user need rather then eny 
tangible product. And both the actual 
oeed and the user's perception of thet 
need will change as programs ere built, 
tested, and used.® 

Of course this is also true of the 
needs met by hardwere products, 
whether new cars or new computers. 
But the very existence of a tangible 
object serves to contain and quentize 
user demend for changes. Both the trec- 
tebility end the invisibility of the soft- 
ware product expose its builders to per- 
petual chenges in requirements. 

Far be it from me to suggest thet ell 
changes in customer objectives end 
requirements must, cen, or should be 
incorporated in the design. Clearly a 
threshold has to be estebiished, end it 
must get higher and higher es develop- 
ment proceeds, or no product ever 
eppeers. 

Nevertheless, some chenges in objec- 
tives are ineviteble, and it is better to be 
prepared for them then to essume thet 
they won’t come. Not only ere chenges 
in objective inevitable, changes in de- 
veiopment stretegy end technique ere 
elso ineviteble. The throw-one-awey 
coocept is itself just an ecceptance of 
the fect thet es one learns, he chenges 
the design.” 





HE 
throw-one-away 
concept is itself just an 
acceptance of the fact 
that as one learns, he 
changes the design. 


Plan the System for Change 

The ways of designing e system for 
such change ere well known and widely 
discussed in the literature—perheps more 


wideiy discussed than practiced. They 
include careful moduiarization, extensive 
subroutioing, precise end complete defi- 
nition of intermodule interfeces, and com- 
plete documentetion of these. Less obvi- 
ously one wants standard calling se- 
quences and teble-driven techniques used 
wherever possible. 

Most important Is the use of a high- 
level languege end self-documenting tech- 
niques so as to reduce errors ioduced by 
chenges. Using compile-time operations 
to incorporate standerd declarations helps 
powerfully in meking chenges. 

Quentization of chenge is an essential 
technique. Every product should heve 
oumbered versions, end each version 
must heve its own schedule end e freeze 
dete, efter which chenges go into the next 
version. 


Two Steps Forward and One Step 
Back 

A program doesn’t stop changing when 
it is delivered for customer use. The 
changes after delivery are called program 
mointenonce, but the process is funde- 
menteliy different from herdware mainte- 
nance. 

Hardware maintenance for a computer 
system iovolves three ectivities—replac- 
ing deteriorated components, cleaning 
and lubricating, and putting in engineer- 
ing changes that fix design defects. (Most, 
but not all, engioeeringchenges fix defects 
in the realization or implementation, rath- 
er than the architecture, end so ere invisi- 
ble to the the user.) 

Progrem meintenence involves no 
cleaning, lubrication, or repair of deterio- 
ratioo. It consists chiefly of chenges that 
repair design defects. Much more ofteo 
than with hardware, these chenges in- 


| Figure 6: Bug occurrence as c functian of 
release age 


Months since installation 
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clude added functions. Usuelly they are 
visible to the user. 

The total cost of mainteioing a widely 
used program is typically 40 percent or 
more of the cost of developing it. Surpris- 
ingly, this cost is stroogly affected by the 
oumber of users. More users fiod more 


bugs. 
O. BUGS 


found and solved in 
previous releases tend to 
reappear in a new 
release. 








Betty Campbell, of MIT’s Laboratory of 
Nuclear Scieoce, poiots out an interesting 
cycle io the life of a particular release of a 
program. it is shown io Figure 6. Initially, 
old bugs fouod and solved io previous 
releases tend to reeppear in e new release. 
New fuoctions of the oew release turn out 
to have defects. Tbese things get shakeo 
out, and all goes well for several mooths. 
Then the bug rate begins to climb again. 
Miss Campbell believes this is due to the 
arrival fo users at a oew plateau of sophis- 
tication, where they begin to exercise fully 
the oew capabilities of the release. This 
intense workout then smokes out the more 
subtle bugs in the new features." 

The fundamental problem with pro- 
grem meintenence is that fixing e defect 
has a substantial (20-50 percent) chance of 
introducing another. So the whole process 
is two steps forwerd end one step back. 

Why aren't defects fixed more cleanly? 
First, even a subtle defect shows itself es a 
local failure of some kind. io fact it often 
has system-wide ramifications, usually 
oooobvious. Any ettempt to fix it with 
mioimum effort will repair the local and 
the obvious, but unless the structure is 
pure or the documentetion very fine, the 
far-reachiog effects of the repair will be 
overlooked. Second, the repeirer is usual- 
ly not the man who wrote the code, and 
often he is e junior programmer or train- 
ee. 

As a consequence of the introduction 
of new bugs, program maintenance re- 
quires far more system testing per state- 


ment written than any other program- 
ming. Theoretically, after eacb fix one 
must run the entire bank of test cases pre- 
viously run against the system, to ensure 
that it bas not been damaged in an obscure 
way. In practice such regression testing 
must indeed approximate this theoretical 
ideal, and it is very costly. 

Clearly, methods of designing pro- 
grams so as to eliminate or et least illumi- 
nate side effects can have an immense 
payoff in maintenance costs. So can meth- 
ods of implementing designs with fewer 
people, fewer Interfaces, and hence fewer 
bugs. 


One Step Forward and One Step 
Back 

Lehman and Belady have studied the 
history of successive releases in a large 
operating system.® They find that the total 
number of modules increeses linearly 
with release number, but that the number 
of modules affected increases exponen- 
tially with release number. All repairs 
tend to destroy the structure, to Increase 
the entropy and disorder of the system. 
Less and less effort is spent on fixing orig- 
inal design flaws; more and more is spent 
on fixing flaws introduced by earlier fixes. 
As time passes, the system becomes less 
and less well-ordered. Sooner or later the 
fixing ceases to gain any ground. Each for- 
ward step is matched by a backward one. 
Although in principle usable forever, the 
system has worn out as a base for progress. 
Furthermore, machines change, configu- 
rations change, and user requirements 
change, so the system is not in fact usable 
forever. A brand-new, from-the-ground- 
up redesign Is necessary. 

And so from a statistical mechanical 
model, Belady and Lahman arrive for pro- 
gramming-systems at a more general con- 
clusion supported by the experience of all 
the earth. “Things are always at their best 
in the beginning,” said Pascal. C.S. Lewis 
bas stated it more perceptively: 

Thot is the key to history. Terrific 

energy is expended-—civilizations ore 

built up—excellent institutions de- 
vised; but each time something goes 
wrong. Some fotol flow olwoys brings 
the selfish ond crue! people to the top, 
ond then it all slides back into misery 
ond ruin. In foct, the mochine conks. It 

seems to stort up ol! right and runs o 

few yords, ond then it breaks down.*® 

Systems program building is an entro- 


py-decreasing process, bence inherently 
metastable. Program meintenance Is an 
entropy-increasing process, and even its 


most skillful execution only delays the 
subsidence of the system into unfixable 
obsolescence. 





The Whole and the Parts 





I con call spirits from the vosty deep. Why so con I, or so can ony man; but will 


they come when you do coll for them? 


—SHAKESPEARE, KING HENRY IV, PART I 





he modern magic, like the old, has 

its boastful practitioners: "I can 

write progrems thet control air traf- 

fic, intercept ballistic missiles, reconcile 

bank accounts, control production lines.” 

To which the answer comes, "So can I, 

and so cen any man, but do they work 
when you do write them?" 

How does one build a program to 
work? How does one test a program? And 
bow does one integrate a tested set of 
component programs into a tested and 
dependable system? We have touched 
upon the techniques here and there; let us 
now consider them somewhat more 
systematically. 


Designing the Bugs Out 
Bug-proofing the definition. The most per- 
nicious and subtle bugs are system bugs 
arising from mismatched assumptions 
made by the euthors of various compo- 
nents. In short, conceptual integrity of the 
product not only makes it easier to use, it 
also makes it easier to build and less sub- 
ject to bugs. 

So does the detailed, painstaking 
architectural effort implied by that ap- 
proach. V.A. Vyssotsky, of Bell Telephone 
Laboratories’ Safeguard Project, says, 
"The crucial task is to get the product 
defined. Many, many failures concern 
exactly those aspects that were never quite 
specified." Careful function definition, 
careful specificetion, and the disciplined 
exorcism of frills of function and flights of 
technique all reduce the number of system 
bugs that have to be found. 

Testing the specificotion. Long before any 
code exists, the specification must be 
handed to an outside testing group to be 
scrutinized for completeness and clarity. 
As Vyssotsky says, the developers them- 
selves cannot do this: “They won't tell 
you they don't understand it; they will 
happily Invent their way through the gaps 
and obscurities.” 

Top-down design. In a very clear 1971 
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paper, Niklaus Wirth formalized a design 
procedure which had been used for years 
by the best programmers.’* Furthermore, 
bis notions, although stated for program 
design spply completely to the design of 
complex systems of programs. The divi- 
sion of system building into architecture, 
implementation, and realization is an 
embodiment of these notions; further- 
more, each of the architecture, implemen- 
tation, and realization can be best done by 
top-down methods. 

Briefly, Wirth’s procedure is to identi- 
fy design as e sequence of refinement 
steps. One sketches a rough task definition 
and a rough solution method that achieves 
the principal result. Then one exemines 
the definition more closely to see how the 
result differs from what is wanted, and 
one takes the large steps of the solution 
and breaks them down into smaller steps. 
Each refinement in the definition of the 
task becomes a refinement in the algo- 
rithm for solution, and each may be 
accompanied by a refinement in the date 
Tepresentation. 

From this process one identifies mod- 
ules of solution or of data whose further 
refinement can proceed independently of 
other work. The degree of this modularity 
determines the adaptability end change- 
ebility of the program. Wirth edvocates 
using as high-level a notetion as is possi- 
ble at each step, exposing the concepts 
and concealing the details until further 
refinement becomes necessary. 

A good top-down design avoids bugs in 
several weys. First, the clarity of structure 
and representation makes the precise 
statement of requirements and functions 
of the modules easier. Second, the parti- 
tioning end independence of modules 
avoids system bugs. Third, the suppres- 
sion of deteil makes flaws in the structure 
more apparent. Fourth, the design can be 
tested at each of its refinement steps, so 
testing can start earlier and focus on the 
proper level of detail at each step. 
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Computer Products 





The process of step-wise refinement 
does not mean thet one never hes to go 
back, scrap the top level, and start the 
whole thing egain as he encounters some 





AM 
persuaded that top- 
down design is the most 
important new 

gramming 
formalization of the 
decade. 


unexpectedly knotty detail. Indeed, that 
happens oftan. But it is much easier to see 
exactly when and wby one should throw 
away a gross design and start over. Many 
poor systems come from an attampt to sal- 
vage a bad basic design and patch it with 
all kinds of cosmatic reliaf. Top-down 
design reduces the temptation. 

lam persuadad that top-down design is 

the most important new programming for- 
malization of the decada. 
Structured programming. Another impor- 
tant set of new ideas for designing the bugs 
out of programs derives largely from Dijk- 
stra,"? and is built on a theoretical struc- 
ture by Béhm end Jacopini."* 

Basically the approach is to design pro- 
grams whose control structures consist 
only of loops defined by a statement such 
as DO WHILE, end conditional portions 
delineated into groups of statements 
marked with brackets and conditioned by 
an IF... THEN... ELSE. Bohm and Jaco- 
pini show these structures to be theoreti- 
cally sufficient; Dijkstra argues that the 
alternative, unrestrained branching via 
GO TO, produces structures that lend 
themselves to logical errors. 

The basic notion is surely sound. Many 
criticisms have been made, and additional 
control structures, such as en n-way 
branch (the so-called CASE statement) for 
distinguishing among many contingen- 
cies, and a disaster bail-out (GO TO 
ABNORMAL END) are very convenient. 
Further, some heve become very doctri- 
naire about avoiding ell GO TO’s, and that 
seems excessive. 


The important point, and the one vital 
to constructing bug-free programs, is that 
one wants to think about the control struc- 
tures of a system as control structures, not 
as individual branch statements. This way 
of thinking is a major step forward. 


Component Debugging 

Tbe procedures for debugging pro- 

grams have been through a great cycle In 
the past twenty years, and in some ways 
they are back whare thay startad. Tha 
cycle has gone through four steps, and itis 
fun to trace them and see the motivation 
for eacb. 
On-mochine debugging. Early machines 
bad relatively poor input-output equip- 
ment, and long input-output dalays. Typ- 
ically, the machina read and wrote paper 
tape or magnetic tape and off-line facili- 
ties were used for tapa preparation and 
printing. This made tape input-output 
intolarably awkward for debugging, so the 
consoie was used instaad. Thus debugging 
was dasigned to allow as meny triels as 
possibla per machine sassion. 

The programmar carefully designed 
his dabugging procedure—planning 
where to stop, what memory locations to 
examine, what to find there, and what to 
do if he didn’t. This maticulous program- 
ming of himself as a dabugging macbine 
might well taka helf as iong as writing the 
computer program to be dabugged. 

The cardinal sin was to push START 

boldly without having segmented the pro- 
gram into test sections with planned 
stops. 
Memory dumps. On-mechine debugging 
was very effective. In a two-hour session, 
one could gat perhaps a dozen shots. But 
computers were very scarce, and vary 
costly, and tha thought of all tbat machine 
time going to waste was horrifying. 

So when bigh-speed printers were 
attached on-line, the techniqua changed. 
One ran a program until a check failed, 
and then dumped the whoie memory. 
Tban began the laborious dask work, 
accounting for each memory location's 
contents. Tha desk time was not much dif- 
ferent than that for on-machine debug- 
ging; but it occurred after tha test run, in 
deciphering, rather than before, in plan- 
ning. Debugging for eny particular usar 
took much longer, because test shots 
depanded upon batch turnaround time. 
Tha whola procedure, howevar, was de- 
signad to minimize computer tima use, 
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and to serva as many programmers as pos- 
sible. 

Snopshots. Tha machines on which mem- 
ory dumping was developed had 2000- 
4000 words, or 8K to 16K bytes of memo- 
ry. But memory sizes grew by leaps and 
bounds, and total memory dumping be- 
came impractical. So people developed 
techniques for selectiva dumping, selec- 
tive tracing, and for inserting snapshots 
into programs. Tha OS/360 TESTRAN is 
an end-of-the-line in this direction, allow- 
Ing one to insert snapshots into a program 
without reassembly or recompilation. 
Interoctive debugging. In 1959 Codd and 
his coworkers'® and Strachey'’® eech 
reported work aimed at time-shared de- 
bugging, a way of echieving both the 
instant turnaround of on-mechine dabug- 
ging and the efficiant machine use of 
batch dabugging. The computer would 
have multiple programs in memory, ready 
for execution. A terminal controlled only 
by program, would be associated with 
eech progrem being debugged. Debugging 
would be undar control of a supervisory 
program. When the programmer at a tar- 
minal stopped his program to axamine 
progress or to make changes, the supervi- 
sor would run anothar program, thus 
keeping tha machines busy. 





HE 
cardinal sin was to push 
START boldly without 
having segmented the 
program into test 
sections with planned 


stops. 


Codd's multiprogramming system was 
developed, but the emphasis was on 
throughput enhancement by afficient in- 
put-output utilization and interactive de- 
bugging was not implemented. Strachey’s 
ideas ware improved and implamented in 
1963 in en axperimental system for tba 
7090 by Corbat6 and colleagues et MIT.’7 
This devaiopment led to tha MULTICS, 
TSS, and other timesharing systems of 
today. 
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‘ASK for Vista. 


CHECK THESE rede 
@ Multiple Floppy Disk Control - 
interface 5 1/4” and 8” 
media 
Hard Disk Control PC CLOCK 1/0 = 7 
Joystick Ports AZ. 
256K of Parity Checked «= aN ee 
Memory . tt Kreme 
576K of RAM i ee, 3 a 
RS-232 Serial Ports 
Parallel Printer Port 
Real Time Clock/Calendar 
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COMPLICATED COMMANDS 
ARE HISTORY! 


Visual Shell for the IBM Personal Computer 


VisuALL makes your computer work the way you do—in a highly visual 
environment. All the information you need to do a job can be viewed 
through windows on your screen. 
You do not need to remember any complicated commands. Now you can 
select actions and objects by pointing and clicking mouse buttons. 


All your software becomes friendly and visual without any modification. 


FEATURES 


1. 


Verb and object selection by 
pointing. 


. User defined VisuALL 


environments. 


3. Up to 48 windows. 
. Works with all IBM PC and PC/XT 


software (DOS 1.1 & 2.0) 


. Mouse works on any surface. 
. Most popular mice are supported. 


7. Mouse is not required but is 


10. 
OG 
12; 


recommended. 


. No mouse interface card is 


required. 


. Works with monochrome 


and color displays. 

Hard (fixed) disk is not required. 
Works with 64k memory. 
Complete package, 

nothing else to buy. 


Order VisuALL through your local computer store, 
mail the coupon or call... 


(408) 374-5001 
VisuALL is a registered trademark of Trillian Computer. 


|] Yes! f want Trillian VisuALL. 
not rowed but recommended.) 
L with LogiMause 1 
] VisuALL with LogiuMouse 2 See 


| } ViauAl 





trillian “ 


Computer 


P.O. Box 481 
Los Gatos, CA 95031 
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$485 


" November 1983) 
California residents please add 6% sales tax. 
Please send check or maney order payable to: 


Tnlian Computer Corp., P.O. Box 481, Los Gatoa, CA 95031 


Mz./Mrs./Ms. 


Address 
City 
Phone 


} Check or money order enclosed 
|] MasterCard/VISA No, ———— 


Expuration Date _— 


Signature 
as 


Bank No. (if MC 


LogiMouse is a ragistared trademark of LogiTech Inc. 
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$495 (Available in 
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Tbe cbief user-perceived differences 
between on-machine debugging at first 
practiced and the interactive debugging of 
todey are the fecilities mede possible by 
the presence of the suparvisory progrem 
and its associeted languege interpreters. 
One can program and debug in a high- 
level lenguege. Efficient editing fecilities 
make chenges and snepshots aesy. 





OMMON 
sense, if not common 
practice, dictates that 
one should begin system 


debugging only after the 
pieces seem to work. 


Return to the instant-turnaround capa- 
bility of on-machine debugging has not yet 
brought a return to the preplanning of 
debugging sessions. in e sense such pre- 
planning is not so necessary as bafora, 
since macbine tima doesn’t waste ewey 
while one eits and thinks. 

Nevartheless, Gold’s interesting exper- 
imentel results show that three times es 
much progress in interactive debugging is 
meda on the first interaction of each ses- 
sion as on subsequant interactions.’® This 
strongly suggests that we are not realizing 
tha potantiel of interaction due to leck of 
session planning. The time has come to 
dust off the old on-machine techniques. 

I find that proper use of a good terminal 
systam requiras two hours at the desk for 
each two-bour session on the terminal. 
Half of this time is spent in sweeping up 
after the last session: updeting my debug- 
ging log, filing updeted program listings in 
my system notebook, explaining strange 
pbenomene. The othar balf is spant in 
preperetion: plenning changes end im- 
provements and designing detailed test 
for next time. Without such planning, it is 
hard to stey productive for as mucb as two 
bours. Witbout tha post-session sweep- 
up, it is hard to keep the succession of ter- 
minal sessions systemetic end forward- 
moving. 

Test coses. As for the design of actuel 
dabugging procedures and test cases, 
Gruenberger bas an aspecially good trea- 


ment,?® end there are shorter treetments 
in other standard tests.?%?* 


System Debugging 

Tba unexpectedly bard part of build- 

ing a programming system is system test. I 
bava elreedy discussed some of the rea- 
sons for both the difficulty end its unex- 
pectadness. From ell of thet, one should 
beconvinced of two things: System debug- 
ging will teke longer than one expects, end 
its difficulty justifies a thoroughly system- 
atic and plenned epproecb. Let us now see 
what such an epproech involvas.?? 
Use debugged components. Common 
sense, if not common practice, dictetes 
thet one should begin system debugging 
only after the pieces seem to work. 

Common practica departs from this in 
two weys. First is the bolt-it-together-end- 
try epproecb. Tbis seems to be based on 
the notion that there will be system (i.a., 
intarface) bugs in eddition to the compo- 
nent bugs. The sooner one puts tha pieces 
together, the sooner the system bugs will 
emerge. Somewhat less sophisticated is 
tha notion that by using the pieces to test 
eech other, one evoids e lot of test scaf- 
folding. Both of these are obviously trua, 
but experiance shows that they are not the 
whola truth—tha use of cleen, debugged 
components saves mucb mora time in sys- 
tem testing then thet spent on sceffolding 
and thorough component test. 

A little more subtle is the “docu- 
manted bug” approecb. This seys thet e 
component is ready to enter system test 
when all the flews ere found, well before 
the time when ell are fixed. Then in sys- 
tem testing, so the therory goes, one 
knows the expectad effects of these bugs 
and can ignore thosa effects, concentret- 
ing on the naw phenomena. 

All this is just wishful thinking, 

invented to retionalize ewey the pein of 
slipped schedules. One does not know all 
the expected effects of known bugs. If 
things were straightforward, system tast- 
ing wouldn’t be hard. Furthermore, the 
fixing of the documented component bugs 
will surely inject unknown bugs, end then 
system test is confused. 
Build plenty of scoffolding. By scaffolding 
I mean el] programs and date built for 
debugging purposes but never intended to 
be in the final product. It is not unreason- 
ebla for thara to be belf es much code in 
scaffolding as there is in product. 

One form of scaffolding is the dummy 
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component, which consists only of inter- 
faces and perbeps some faked deta or 
some small test cases. For example, e sys- 
tem mey include e sort program which 
isn't finished yet. Its neighbors can be tast- 
ad by using e dummy program thet marely 
reads and tests the formet of input deta, 
and spews out a set of well-formatted 
maaningless but ordered data. 

Another form is the minioture file. A 
very common form of system bug is mis- 
understanding of formats for tape and disk 
filas. So it is wortbwhile to build soma lit- 
tle files that have only a few typical 
records, but all the descriptions, pointers, 
etc. 

Tha limiting casa of miniature fila is 
the dummy file, which really isn’t there at 
ell. OS/360’s Job Contro] Language pro- 
vides such fecility, and it ie extremely use- 
ful for component debugging. 

Yet another form of scaffolding are 

ouxiliory programs. Generators for test 
data, special analysis printouts, and cross- 
reference teble enelyzers, ere ell exemples 
of the special-purpose jigs end fixtures 
one mey went to build.?* 
Control changes. Tight control during test 
is one of the impressive techniques of 
hardware debugging, and it applies es 
well to software systems. 

First, somebody must be In charge. He 
end he eione must authoriza component 
changes or substitution of one version for 
enother. 





HE 
fixing of the documented 
component bugs will 
surely inject unknown 
bugs. 


Then, as discussed ebove, there must 
be controlled copias of the system: ona 
locked-up copy of the letest versions, used 
for component testing; one copy under 
test, with fixes being installed; and play- 
pen copies where each man can work 
awey on his component, doing both fixes 
and extensions. 

In System/360 engineering models, one 
sew occasionel] strends of purpla wire 


among the routine yellow wires. When a 
bug was found, two things were done. A 
quick fix was devised and installed on the 
system, so testing could proceed. This 
change was put on in purple wire, so it 
stuck out jike a sore thumb. It was entered 
in the log. Meanwhile, an official change 
document was prepared and started into 
the design automation mill. Eventually 
this resulted in updated drawings and 
wire lists, and a new back panel in which 
the change was implemented in printed 
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¢ More complete |BM PC expandability 

¢ More solutions to today’s business and technical computing problems 


¢ More assurance of future compatibility with the next generation of technology 
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FIRST FROM TECMAR 


CAPTAIN” 


Provides the entire maximum 384K memory expan- 
sion for the PC XT or 384K extra RAM for the PC 


TECMAR’S TOP OF THE LINE 
MULTI-FUNCTION BOARD 


Performs eight (8) key functlone In one (1) expan- 
sion slot with upgradeable (expandabie) memory. 


*©0 to 384K MEMORY - fully socketed for easy 
fletd upgrsde 

¢ CLOCK/CALENDAR - with esslly replaceable 
battery for bsck-up 

® SERIAL PORT for communications — PC 
compatible (COM1, COM2) 

¢ PARALLEL PORT for printer - PC compatible 
(LPT1, LPT2) 

* RAMSPOOLER - easy to use - allows printing 
to become background task - choice of 8 
memory sizes 

¢ SPEED DISK - simulstes ultra high speed disk 

© AUTO-TIME - provides automatic insertion of 
date and time at power on 

* Accepts exclusive PAL Option to restrict 
certain Information on a “need to know” basis 
or to protect software 

¢ includes all connectors and cables 

«Compatible with COMPAQ persons! computer. 


1st MATE” 


$319/Unpopulated Memory 
$389/64K $469/128K 
$539/192K $589/256K 


Pertorms eight (8) key functione (same ss the 
Captain). 
Versstile - each 64K fully sddressable. 


These features are the seme as dascribad for the 
Captein. 


© MEMORY * RAMSPOOLER 
@ CLOCKICALENDAR'- © SPEED DISK 
® SERIAL PORT © AUTO-TIME 

© PARALLEL PORT ® PAL 


2nd MATE” 


A wide range of I/O options - 4 ports with a 
clock/calendar when memory is not necessary, 


* Two (2) SERIAL PORTS for communications, 
Quality printers, modems — PC compatible 
(COM1, COM2 or other) 

© Two (2) PARALLEL PORTS for printers — PC 
compatible (LPT1, LPT2 or other) 

® CLOCKICALENDAR with easily replaceable bat. 
tery for back-up 

© Accepts exciusive PAL Option to restrict infor- 
mation on a ‘need to know’ basis or to protect 
software 

* Two (2) cables - one (1) serial, one (1) psrsilei 
-inciuded 

* Compatible with Ti Professionsi (requires 
specis! software) and COMPAQ personai 
computers 


PC MATES” -A COMPLETE SERIES OF MULTI-FUNCTION 
MEMORY/COMMUNICATIONS BOARDS THAT GIVE YOU 
TOTAL VERSATILITY TO CONFIGURE YOUR SYSTEM. 


3rd MATE” 


q 
ON-BOARD MODEM wew . 
AND I/O OPTIONS ;CLOCK/CALENDAR 


Pulse-dialing supported with no external 
cables or wiring. All you need is a phone jack. 


* MODEM - 300 Baud, Bell 103, auto-dial, 
ulse-dialing supported, on board 

¢ SERIAL PORT - for additional communica- 
tions - PC compatible (COM1, COM2 or 
other) 

* Two (2) PARALLEL PORTS for printers - 
PC compatible (LPT1, LPT2 or other) 

¢ CLOCK/CALENDAR with easily replaceable 
battery for back-up 

© Designed to accept exclusive PAL Option to PARALLEL 
restrict certain information on a ‘‘need to PORTS 
know" basis or to protect software SERIAL PORT 

© Two (2) cables - one (1) serial, one (1) 


arallel - included 
e Eepatbie with Tl Professional and 44 00 
COMPAQ personal computers 


Scribe Tender” 


Combines three (3) IBM options on one (1) 
multi-function board 


* Two (2) asynchronous SERIAL PORTS 
identical to IBM ports, (COM1, COM2 or 
other) fully programmable 

* Complete status reporting 

© One (1) PARALLEL PORT emulates IBM 
printer adapter board, (LPT1) including soft- 


ware capability 
¢ Compatible with TI Professional and 00 
COMPAQ personal computers 


Triporter™ 


Designed to provide easy access to the con- 

nectors on multi-function boards, such as the 

Tecmar Scribe Tender, 1st MATE, 2nd MATE, 

3rd MATE. Provides for mounting of up to - 
four (4) male or female DB25 connectors on | — 







SERIAL PORTS 





PARALLEL PORT , 


back of IBM PC or Tecmar Expansion 
Chassis slot. (Cables $25 extra) 


© Easy to install 
* Accommodates 26 conductor cables 00 
© Mounts in expansion slot opening 


« Housed In steel case 





THE TECMAR PRODUCT LINE ADVANTAGES 
¢ All Tecmar products carry a full one (1) year warranty 


¢ Guaranteed 72 hour repair service er hour average) ; 
e Total compatibility with IBM PC and alf Tecmar products 
© Proven reliability 


. ae te eal $ support with immediate access to 6225 Cochran Road 


© Largest seleettun of IBM PC compatible products in the world Cleveland, Ohio 44139 
Phone: 216-349-0600 Telex: 466692 





Most products compatibie with Compaq, Coiumbia and Ti PCs CIRCLE 496 ON READER SERVICE C 


FIRST 
FROM 
TECMAR 


NEW 
REMOVABLE 
oF Nap dete) 

WINCHESTER 


Write for new Tecmar Information Kit. 


TEQUAR 


Personal Computer Producta Division 
6225 Cochran Road 

Cleveland, Onio 44139 

Phone: 216-349.0600/Telax: 466692 
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" complete with 


This is the breakthrough in 
storage that IBM PC people 
have been waiting for, as 
Tecmar engineering keeps 
VeleLine wine kelsce lon 


* the new SyQuest 
5 Megabyte removable 
cartridge Winchester disk 
drive 

Lmeve)in)¢)(-\i- men Alrielli=.e| 
Tal =) O@xelme \Vellels) (Nia) 
[s}\Vmeelin scelilel-Mceuhels 
=> (ere late sme ae 313 

* new Tecmar superspeed 
erence) =i 

Ci (enselgei eiseehelae one) 
4IBM PCs 

¢ your best solution for mass 
rice)cele|-melslesia-aune-)i 
sensible back-up system 
foe] le|*)\-5 


We believe this is the future 
in storage because we have 
proved its reliability and 
exe leNelaele(-cwmla\-aal-\ud 
removable cartridge gives 
you unlimited memory ata 
fey -1m @)(e- Bele hinvelanial-3 eel .e1 
Winchester at comparable 
pes sete with 

complete wi 
34795, canoes canicge 
AVAILABLE NOW AT YOUR TECMAR DEALER 


controller & cartridge 






TECMAR COMPATIBILITY, VERSATILITY, 
RELIABILITY, AFFORDABILITY, 
RESPONDABILITY 

The first and only complete line of fully 
compatible expansion options for IBM 
PCs, including every type of disk drive 


NEW SHARED WINCHESTER PC-MATE'™ 
Our new GT subsystem upgrades our 
original with 3 times faster speed, sharing 
for up to.41BM PCs... . Controller Board 
available for upgrade on trade-in. 





PC-MATE'’ FLOPPY 

Controller Board wili handle 5%” and 8” 
disks. Winchesters can be installed in our 
floppy subsyslem cabinet. 


| PC-MATE BAK-PAK 

| WINCHESTER BACK-UP 6.25 

| MEGABYTE DISK PACK 

> $1595.00 

’ The “Bak-Pak”’ System comes in 

; an IBM-Compatible/PC-MATE 

| Mini-cabinet complete with soft- 

J ware, power supply, controller 

3; and cables. Features removeable 

1 media in packs with 6.25 

1 megabytes of formatted storage 
oe Additional packs 

jable at $95.00. 


’ The controller substitutes for the 
| IBM floppy disk controller, so no 
3 additional slots are necessary. 

\ Also can be used as primary high 
) capacity storage systern. 


| per 
3 aval 





5 MEGABYTE REMOVEABLE 

) CARTRIDGE WINCHESTER 

| FOR BACK-UP $1995.00 

) Comes in IBM-Compatible/PC-MATE 
| Mini-cabinet complete with soft- 

/ ware, power supply, controller 

3 and cables. 


) Can be used as the stand-alone 
1 primary high capacity storage 
> device. 





1 New! Tecmar Tape Back-Up 
) Coming Soon 


HIGH CAPACITY STORAGE 
26 MEGABYTE WINCHESTER 
$3995.00 


Comes in IBM Compatible/PC-MATE 
Mini-cabinet complete with soft- 
ware, power supply, controller 

and cables. 


* Compatible with all Tecmar disk- 
expansion systems 

® Allows disk sharing for up to 
four (4) IBM PCs 


26 Megabyte Winchester is also 
availabe in IBM-Compatibie 
PC-MATE Expansion Chassis 
which offers an additional five (5) 
expansion slots and independent 
power supply for $4295.00. 


Other Winchesters From Tecmar: 


* 10 Megabyte in Mini-cabinet - 
$2495.00 

°® 15 Megabyte in Mini-cabinet - 
$2895.00 

© 10 Megabyte in PC-MATE 
Expansion Chassis - $2795.00 

* 15 Megabyte in PC-MATE 
Expansion Chassis - $3195.00 


Other configurations of fixed 
Winchester, removeable cartridge 
Winchester and 8" floppy disks 
are also available from Tecmar. 
Contact your local dealer or 
check Tecmar's full-line catalog 
for details. 






BACK-UP 
SANS 
SOLUTIONS 


HIGH 
CAPACITY 
STORAGE 
SOLUTIONS 


Call or write for 
the latest catalog 
of PC-MATE 
peripherals from 
TECMAR. Updated 
continuously as 
new products 
come on-line. 





TECMAR 
THE ONLY NAME 
YOU NEED TO KNOW 


CIBC! © sec Of1 BOs DED cHBsees oo 


TECMAR’S AFFORDABLE 
INDUSTRIAL/SCIENTIFIC LINE 
FOR THE IBM PC 


CONFIDENCE IS NO EXTRA CHARGE. 


COMPATIBLE 

All TECMAR products are designed 
to be fully compatible with each 
other and the IBM PC for smooth, 
trouble-free performance in your 
system. 


SUPPORTABLE 

LOU seniors oa omelelmite eli gelelery 

uncommon value to your TECMAR 

ecole Vei wal Min@ly\tgere ce erei-re).0i-) 

oferta ea elem Aiine Wee inic-.e| = : 

72-hour maximum repair tumaround Beroser tot. une aie 16 
on all standard products. Replace- ’ SI Savon) 
ment loaner units are available. Sy os cemtint ore Gotors 
SlareevesKelncek velle aioe ekelnty | f : Bietice programmable gain up to 1000, 14- 


mentation comes with each unif. Our 
customer service staff is available to 
answer questions or solve your 
problems. 


EXPANDABLE 

Our products allow easy expand- 
fole Wem eWay’ 3(- tahoe erelellitacy 
can grow with your needs. 

There’s morel TECMAR'’s broad line 
of compatible IBM PC Industral/ 
Scientific products includes: 


- High Resolution Graphics 

- 544" and 8" Floppy Disc Controller 

- Video Digitizer 

- Video Cassette Recorder Controller 

- Speech Synthesizer 

- Voice Recognition 

- D/A Converter 

(ee aNiee a Seno = 

- EPROM or EEPROM Programmer/ 
Reader 

- Static RAM/ROM 

«CMOS Memory 








We are proud t@pffer the largest line of options available anywhere for 


Call or write f 
the IBM Personal Computer. All lacmar products are designed with aad 


the latest catalog 








advanced te logy as it becomes available. We add new products of PC-MATE. 

monthly like the FIC- MATE temovable Carlridge Winchester drive. ECMAR peripherals from 

offers complete’ ‘reliability and backs it up with support. TECMAR.Updated § — 
PERSONAL COMPUTER PRODUCTS DIVISION continuously as 


€225 Cochran Road 
Cleveland, Onlo 44130 
Phone: 216-349-0600/Telex: 468092 
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PCMATE” 


SOLUTION-ORIENTED 
DESIGN 
WITH THE USER IN MIND 


A FULL mide OF PROBLEM SOLVERS 





TEQUIAR - THE ONLY NAME YOU NEED TO KNOW 
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NETWORKING 


* Ethernet 

* Electronic mail 

* Device sharing 

¢ No dedicated server 
required 

© Floppys not required 
In single node 


* Remote job execution 


* File tock out 
© Password protection 


TELEPHONE 


SUPPORT 


avallable through 
modem board) 


© Autodial - with ex- 
tended telephone 


numbers 
¢ Call Forwarding 
* Length Of Call 
indicator 


¢ Directory Support 


- with unlimited 
number storage 


® Message Support - 
either leave or ob- 


tain messages. 


Receive messages 


remotely 


¢ The modem board, 


with a handset, 


substitutes for a 


telephone 


SECRETARY $1695' 
*Ethernet Link 
* Ethernet Compenion 
*ELAN Softwere 





EXECUTIVE $2995' 


© Ethernet Link 


* Ethernet Companion 
* Modem (300 Baud)? 


*Voice Recognition 
* Microphone 
* ELAN Software 


‘With tst MATE, 2nd MATE, or 


3rd MATE in Station 


*Option: 1200 Baud Modem 
“ELAN (formerly ComNet) 


MODEM 


« Gateway to other 
networks 

* Electronic mait 

¢ Device sharing 


* Remote job execution 


* File lock out 

* Password protection 

#300 to 1200 baud 
modems available 

¢ Data in network can 
be obtained by 
decoding touch-tone 
sequence or through 
voice recognition 
prompt 

* Respond to remote 
terminal 

* Access dictating 
systems on network. 
Control them by 
touch-tone decoding 

= Programs or 
calculator can be 
used remotely. The 
touch-tone keypad 
can be used to pro- 


vide numeric input to 


programs or the 
ceiculator from a 


remote site (programs 


are loaded by 
decoding touch-tone 
sequences). 


Mn 











VOICE ielte 3 
* Voice malt RECOGNITION 
* Voice annotated text ¢ Transparent 


* Voice messages keyboard. Speak 


instead of type 


ELAN: THE MOST POWERFUL 


ELAN is designed to meet your totel communica- 
tion needs, including computer to computer 
(networking), person-to-computer and person-to- 
person communicetion requirements for data 
and voice. 


The network employs the industry-standard high 
speed Ethernet piptorel, which permits e 
number of i8M PC's to be iinked together by or- 
dinary thin coaxlai cebie. In addition to his own 
computer's power, a user has the avaiiabiiity of 
other devices which are aiso attached to the cabie 
- such es various printers, iarge disks, etc. 


Ail versions of ELAN inciude en Ethernet inter- 
fece end equipment to convert voice into data 
and back again. This enabies one to give and 
receive es en messages from any iocation. The 
oe \RY is the basic system with these 
eetures. 





DICTATING FOOT PEDAL 

SYSTEM SUPPORT 

«Control the «Controls dictating 
Pearicorder X-02 or system 


XR dictating system 
from keyboard, 
footpedal, or remote 
telephone keypad. 
Dictate to the net- 
work from anywhere 
in the U.S. or Canada. 


NETWORK FOR THE IBM PC 


The MANAGER system adds a modem which can 
turn the PC Into e teiephone if a separete hand- 
set is added. The modem enabies the MANAGER 
to receive unettended voice and data from any 
telephone in the U.S. or Canada. The MANAGER 
can accept commands by decoding the tones in 
the telephone keypad. 


* Controls response to 
voice recognition 





The EXECUTIVE is the most compiete impiemen- 
tation of ELAN, adding computer recognition of 
spoken commands. An executive might phone 
the PC to leave or retrieve messages or request 
specific Information. The PC, in a spoken voice, 
cen request the user’s access code or offer e list 
of options the user can select. The EXECUTIVE 
can then key in answers or commands with the 
phone’s tone dialing buttons, or may simply 
speak his response to the computer. 


MANAGER $1995' 
Ethernet Link 
*Ethernet Companion 
*Modem (300 Baud)? 
*ELAN Software 
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SOFTWARE 

Time Management - 
alerts you to ap- 
pointments at any 
station you are 
fogged onto 

* Message Manage- 
ment - either elec- 
tronic mail or voice 

¢ Clock/Calendar - 
either visual or 
audible 

¢ Calculator - either 
visual or audible 

© Voice Management - 
oversees voice maii, 
voice message and 
voice annotated text 
operations 


These software 
packages can be 
operated through 
voice recognition 
with voice output, 
through the tele- 
phone keypad with 
voice output or 
through the IBM PC 
keyboard 





HARDWARE 


ETHERNET LINK 

Permits communications between com- 
puters at extremely high speeds (10 
Mbits per second). The transmission 
mode !s through single video coaxial! 
cable with easy-to-use BNC connectors. 


ETHERNET COMPANION 

Performs the function of voice digitization 
and voice replay, dictation machine con- 
tro! and foot pedal control. Also contains 
intertace for mouse. 


MODEM 
103 (300 Baud) 
212A (1200 Baud) 


$295 
$695 


© 103 (300 Baud) or 212A (300 or 1200 Baud) : 


*Pulseftone automatic dialer 

*Dua! tone DTMF receiver (decodes 
touch tones) 

© Auxillary voice circult 

© Auxiliary, optically coupled, ring indicator 
output (capable of belng used for auto 
power-on) 

°Can replsce telephone with the sddition 
of a handset : 


sie] (oj-4 si=efele), |pafe),| $995 
MICROPHONE $170 
User-dependent 100 word recognition 

(200 words optionai) with 98% accuracy. 
Permits computer to raspond to voice Input. 


Tecmar, Inc. 
6225 Cochran Road 
Cleveland, Ohio 44139 _ 
Phone: 349-0600 Telex: 466692 
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Introduce your IBM-PC 
to a fast-talking card sharp. 


The IDEAComm 1200: it reliable communications 
on a plug-in card. 


Now you dont need an external modem to get 1200 
baud communications capability for your IBM-PC. The 
IDEAComm 1200 is an integral modem that combines 
the functions of an in-board asynchronous communica- 
tions card and an out-board modem in one integrated 
plug-in unit. Snap it into an expansion slot, plug in a 
modular telephone jack, and you have direct 1200 
or 300 baud communications without the confu- 
sion and added expense of external boxes and 
cables. And there are no switches to set, the speed 
is software-selectable or automatically selected by 
the card. Plus, we've designed in outstanding relia- 
bility: four powerful on-board microprocessors 
replace conventional analog circuitry with digital 
precision and reliability. 3 
One Card That's a Great Deal 

The fast-talking IDEAComm 1200 is one 


sharp card: it eliminates the need for an external ™ Bapansion Memory Board 


modem, gives you 1200/300 baud communica- § 
tions capability with the exceptional reliability of 3 
digital design; provides an additional plug so 
you dont lose regular telephone voice communi- 
cations; and includes a standard RS232C inter- 
face and connector that can be used as an 
additional serial port. All for only $545. Thats about the 
cost of a conventional external modem alone, saving 
you the entire cost of the internal asynchronous card. 
One Card Gives You a Full Hand 

The DEAComm 
1200 comes com- 
plete with software 
diskette enabling 
easy, menu-driven 
selection of all 





ae wes 








“The IDEAboard” 


communications, autodial, and auto log-on procedures, 
and easy recall at the touch of a single key. It also allows 
the IDEAComm 1200 to work with most other terminal 
emulation packages—including 
IBM Comm 2.0 communications 
software. 
We've Stacked Our Deck With 
Better Ideas 
IDES Better Ideas for your 
IBM-PC include expansion memory boards, 
“The IDEABoard” combination boards, fixed or 
removable Winchester disk drives for either inter- 
nal or external mounting, and printer spooler 
a and RAMFloppy disk emula- 
tion software. We have Better 
Ideas on product support, too. 
Superb technical support and 
documentation, including full 
EL” programming gramming specifications for 
the IDEAComm 1200... an 
| aggressive pricing policy. 
unique upgrade policy that ia 
you trade up any IDE product 
for another in our line . . . and our full year warranty. 
Get the IDEA 
‘Tp see IDES Better Ideas for yourself, contact any of 
the knowledgeable dealers listed below. If there is no list- 
ing for a dealer near you, call us. We'll provide you with 
the name of your near- . 
est dealer or take your 
order over the phone. 
1-800-257-5027 
(In Massachusetts, call 
617-275-4430) 











Better ideas for personal computers. 
IDEAssociates, Inc. 7 Oak Park Drive, Bedford, MA 01730 
TE Dealers: C) Alaska. VFM Electrons, Fairbanks 1] Arizona: Abbot Data Products, Glendale: Computer Emporium. ‘Tson D California. Bits, Mountain View, Stoneware Ltd. , be ee ee 


Gani TEX oceans pees pee i nee RS een eae or ee a 
y . Nebraska ComputerLand, Lincoln, ComputerLand, Omaha C) New York ure Data, NYC, Oppenheimer 
Sales, Fayetteville. The Computter Exchange, Durham [] Ohio U-Compute, thiedo 
Financial Technology, . Stillwater ) Pennsytvania: Projections, Inc., Flourtown C) South Carolina. Berrys Office Automation, Lugoff C) South Dakota: Computer 
‘rind, Sioux Falls CO Banessee- FCON, Naestwille 0) Tous =a) Plano: Video Station, Plano, Southwest Automation, Houston 1] Utah Weidner Communications Corp., Provo C) Virginia, Micro Solutions, Reston 
DD Washington Wecaic, Seattle 
International Distributors: Austria, Switzertand, West Germany Computer 2000 GmbH. Munich C] United Kingdom KPG-Hardware House. London C] france Micro Connection International. Paris C7 Israel: 0 D.C. Systems, Natanya, 


rere en ens 


RAMPS 


with 
Memory Mapping 


To keep pace 
with new softwore 
and your increas ing 
need for more user 
memory, We designed 
the RAMPLUS™ multi- 
function. memory board 
to.accept either the 
64K RAM chips orthe 
new 256K RAM. When= 
the 256K.RAM.chips.or- 
river you'll b ex coo" 
w th, RAMPUUS ™ 





RAMPS Multifunctions 


© 64K-256K expansion memory 
(expandable to 1 megabyte with 256K chips) 
¢ Seria! port - RS-232 compatibie 
© Parallel printer port -1BM hardware and software 
compatible 
* Clock/calendar with battery backup 


IBM is a registered trademark of Internatonal Business Machines Corp. RAMPLUS, 
Combiboard, Fieximem, Digiquad, and Dynadisk are trademarks of Raytronics, 
CIRCLE 431 ON READER SERVICE CARD 
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Also, our exclusive 
Memon Mop ping feo- 
ture solves the problem 
of reserved memory 
space in the IBM PC ond 
ollows you to use a full 1 
megobute of RAM on one § 
circuit board. We'll be glodt 
to exploin our Memory 
Mopping feoture in more : 
detail Ask for Technicol 
Note No. 987)- |: 
See your dealer for orders and information 
about RAMPLUS'anci Gur otfher PC Com- 
Auter Components, — Combiboarcd™ 
Fieumen\..Digiooand® Digquad’y 
and Dynadisi” 


Sh a 


ie oa | 


ee ee 


Dealers and distributors call VITEK toll-free, (800) 237-3443. Inr 
California, call (800) 237-7290. 


Or contact us directly. .' 


>) 


\aytronics | 
\ (800) 854-1085 


4901 Morena Bivd., Bldg. 900, San Diego, CA 92117 | 
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MARKETPLACE/COREY SANDLER 


The best consultants excuse themselves when they're 
not needed. To locate the best, be prepared: Ask lots 
of questions. 


How To Choose 
A Consultant 


You absolutely need a computer, right? 
Everyone else has one, so why not you? 
And you've seen those ads on television— 
the one where the poor guy with the 85 file 
cabinets full of accounts payable brings in 
atiny desktop personal computer. He just 
presses e button and everything is fixed 
instantly, and it’s time to head off for Aru- 
ba with the new blonde from personnel. 
Maybe. But if your problems are that 
severe and your need that graat, and if 
time and money are that tight, perhaps 
you should consider hiring a consultant. 
“People who are confident and knowl- 
edgeeble about what they want, or people 
who are looking for a computer to do 
applications like word processing or sim- 
ple spreadsheet work, for which software 
is readily available, probably don’t need 
hetp," suid ont contputt: consultant. "On 
the other hand, if you can’t get the help 
you want in a computer store, or if your 
requirements are special, you should start 


looking for a consultant.” 

PC Mogazine spoke to two consultants 
who specialize in the micro and minlcom- 
puter field—We'll call them “Tom” and 
Jerry." 

Engaging a consultant, Tom sald, can 
range from buying dinner for a knowl- 
edgeable friend to paying for an hour or 
two of office time (at a cost of perhaps 
$200) to e full-blown analysis, proposal, 
purchase, and installation agreement, 
which couid run several thousand dollars 
over and above the cost of hardware and 
software. 

“If you're considering buying a PC, or 
more than one PC, thet’s $5,000, maybe 
$10,000 or more,” Tom said. ’A $200 con- 
sulting bill is not out of line to make sure 
you get the right equipment, is it?” 

Hoth consultants stressed, though, that 
the emphasis is too often on the hardware. 
In a custom installation, the cost of soft- 
ware can be two and three times that of the 


hardware. It is, after all, the software that 
is the real interfece between the user and 
the system. A consultant should be able to 
make that connection es '‘friendly” es pos- 
sible by writing an original program, or 
adapting an existing one to your particular 
needs. Another advantage of customiza- 
tion may be the ability to "migrate’” data 
from an existing system to your new sys- 
tem, or to set up your new system so that it 
may one day be upgraded. 

“Anybody who can’t find a software 
package that meets his needs, or who 
locates one but can’t find out if it will do 
what he wants it to, should get some 
help,” Jerry said. ’‘For example, I would 
never install a full accounting system 
without a consultant.” 


Sending Oui an SOS 

Consultants are not as easy to find as 
the neighborhood computer store. At least 
not yet. You may find some listings in the 
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THE 
CHURCH 


Information Management 


MODULES 


Membership 
Module 


cy 


Stewardship 
[2] Module 


[3] Communications 
and Cataloging i 
Module 


[4] Hal Growth | 


[5] Outreach Module 
(6] Church Discovery 
Module 


Demo Packages | 
available for 
Modules 1, 2, 3 


written in... | 


dBASE I 


8 and 18 BIT,CP/M ‘compatible 


“Dighal Ressereh ine . 
Rahten Tete 


DEALER INQUIRIES 
WELCOME 


1-800-ADAM 222 


(1-800-232-6222) 
User Lovin’ 


M EG Software ™ 


Information Systems 


P.O. Box 450125 
Atlanta, Georgla 30345 
(404) 329-0091 


Your Software Guardian, ADAM Ii & 
of 
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phona book, or you may find some sugges- 
tions from area retailers, hardware or soft- 
ware manufacturers or distrihutors, or 
through usar’s groups. But tha most likaly 


| routa is hy refarence from customars. 


“You'll find a consultant tha same way 
you find a lawyar or an accountant,” Tom 
said. “Find someone who has used a con- 
sultant and seek a recommendation.” 

Onca you'va located one or more can- 
didates, ask them for names of clients, too. 
"Ba sure tha refarence he gives you is a 
valid ona, without any hias,” Tom said. 

Educational and profassional credan- 
tials are worth invastigeting. Thare are 


groups such as tha Indapandent Computar | 


Consultants Associetion (P.O. Box 27412, 
St. Louis, MO 63141), or tha Data Process- 
ing Management Association (505 Busse 
Highway, Park Ridge, IL 60068) that may 
be of soma halp in making salections. 





OU'LL FIND 
a consultant the same 
way you find a lawyer 


or an accountant. 


The most important thing, though, 
according to Jarry, is to ask, “Has this per- 
son dona axactly tha sort of work I'm look- 
ing for?" and "What do his cliants say 
about his performance?" You should seek 
a face-to-faca meeting with tha consultant. 
“You've got to find someona who is very 
compatihle with you,” Tom said. 

Jarry stressed the importanca of con- 
centrating on the consultant's attention to 
tha details of your husinass. "Of course, 
what he knows about tha technical sida is 
important; hut at least as important is 
what ha knows about your business. And 
also, considar whet he does ofter the ini- 


} tial meeting. Does he sand you a memo 
| confirming the details of your discussion, 


laying out what he can do for you, end 
including prices? Ha should be ebla to be 
vary specific, becausa that is what you are 
looking for.” 


Beginning to Consult 
Your first conversation with the con- 
sultant should includa a frank and clear 
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The Independent 
Computer 


Consultants 
Association 

Help! A nationwide 
association that can offer 


assistance in finding a 
consultant. 


The Independent Computer Consultants 
Associetion, which represants more than 
3500 consultants in 1100 companies 
across the country, can offar assistanca in 
finding a computar consultant, according 
to Steva Epner, founder of tha group. 
Local chepters can refer you to members, 
or the netional office can try end help you 
directly. 

“We do not allow as a member any- 
body whose major husiness is salling 
hardware or softwere,” Epner said. “Wa 
define e consultant as en independent 
who provides advice to the public for a 
fee.” 

Epnar offered a faw words of frea 
advice. “You should pick a consultant tha 
sama way you would hire a high-leval 
employee.” ha seid. “You'ra hringing 
somebody in to help you, end this par- 
son‘s actions may affect the financial via- 
hility of your company. If you were going 
to hire an executive vica presidant or a 
new president, you would go out and 
interviaw people, you would talk to refer- 
ences, you would look at whet kind of 
work the candidetes have dona in tha past. 
You should do the same kind of thing with 
a consultant.” 

According to Epnar, chacking refer- 
ances is an art. “No one is going to giva 
you e@ bed reference. Let's start out by 
assuming that the consultant is helfwey 
intalligent. You know that when you call, 
tha refarenca is going to say that your can- 
didata did a good joh. Whet you want to 
say is, ‘How did the person work? Did he 
lika to hold meetings early in the morn- 
ing? Was he alweys on time? Did ha pre- 
para neat reports or was evarything done 
orally?’ Find out whather the work hahits 
of tha consultent match those of the com- 
pany.” 

The Indapendant Computer Consul- 
tents Associetion can be reached hy writ- 
ing: P.O. Box 27412, St. Louis, MO 
63141. —Karen Cook. 







discussion of whet you are proposing to 
purchase: 

e Are you seeking edvice on huyinge sys- 
tem? You should estahlish the hourly rete 
the consultant will charge to analyze your 
needs, to drew up specifications, to make 
recommendations on sources, and for oth- 
er services he will provide. 


E DO NOT 
allow as a member 
anybody whose major 
business is selling 
hardware or software. 


@ Are you looking for special services? Do 
you need help in drawing up e plan for 
Internal review and approval? Do you 
want essistance in deeling with ven- 
dors? 

@ Are you looking for custom program- 
ming? You will be buying the consultant’s 
time as an analyst, his (or his staff’s) pro- 
gramming time, and the installation of the 
software and necessary training. 

e Are you esking the consultant to pro- 
vide a “turnkey” installation? In this case 
the consultant will do the enalysis, make 
recommendations on hardware and soft- 
ware, edept the software to write original 
code if needed, instali the equipment and 
software, and train the users. 

Fees for services are completely nego- 
tiehle, with consulting work typically 
hilled at a rete ranging from $25 per hour 
to several hundred dollars per hour, 
depending upon location, the degree of 
expertise of the consultant, and the nature 
of service to be provided. Programming 
time is typically hilled at about $40 per 
hour. 

You should also be clear on who will 
be working with you. Sometimes the per- 
son who mekes the presentation is not the 
person who will be doing the consulting 
work. This is particularly true in lerger 
operetions, which may have staffers who 
specielize only in closing deals. 


Reducing the Price 
"The more preparation you do before 
you walk in the door, the cheaper it will be 


to walk out,” said Jerry. Bring as much rew 
data as you can collect: the number of 
files, the number of users, dollar volumes, 
the number of pages of word processing or 
printing, the types of forms involved, the 
sort of information you need to collect or 
anelyze. If the consultant has to pry this 
information from you or your staff, or if he 
has to count the files himself, “it’s like 
paying the taxi to wait,” Jerry said. 

Another fector you should consider is 
the amount of time the consultant will 
require of you and your steff. This is e 
sometimes overiooked expense, and one 
that should be weighed in your decision 
making. Is it cheaper to use your resources 
or those of the consultant? 

This sort of decision is particularly 
important when setting up e database or 
other epplications that may require the 
conversion of noncomputerized files. 
“Don’t pey a consultant $10 per hour to 
have him hire someone to enter deta, if 
you can have it done for $3.50 per hour,” 
Jerry said. 


Buying Hardware 

The consultant might offer to sel] you 
the hardware and software as well as giv- 
ing edvice. This is an area where you'll 
have to make e judgment: Do you believe 
the consultant is fairly representing your 
interests? 


O ONE IS 
going to give you a bad 
reference. 


Buying through the consultant should 
not increase your costs, by the wey. In fect, 
some consultants are ehle to offer dis- 
counts from iist price. Like a travei agent 
or an interior decoretor, the consultant 
typically receives a commission from the 
seller, not the huyer. The seller mey be e 
retail operetion or it may be the manufec- 
turer or distributor, and the commission 
can range from one-third to one-half of the 
list price. 

“The money for e consultant is not in 
the hardware sale,” said Tom. “I don't 
want the price of the computer to come 
between me and my client. My income 
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Introducing the 


Computer 
Learning 


Revolution. 


VIDEO 
TAPE! 


There's a revolutionary new way to 
learn about personal computers—per- 
sonalized learning on video tape. You 
learn at your own pace,.in the comfort 
and privacy of your home or office, end 
in less than an hour. it's that easy! 


LEARNING CONCEPT: INTRODUCTION 
TO PERSONAL COMPUTERS (No. 425). 
You learn all about personal com- 
pies ow to use them in your home or 
siness~—as well as spreadsheets, word pro- 
cessing. graphics and much more. It comes 
with a Quick Reference Guide containing a 
comprehensive glossary and facts on pro- 
grams and programming. 
LEARNING CONCEPT: THE ViSICALC 
PROGRAM (No. 325). 

You leam VisiCalc step-by-step by working 
along with the video tape. You get the ex- 
Pavence and practice you need to make 

isiCalc work for your own unique re- 

uirements. Comes with a Quick Reference 
julde with reference charts and summaries 
of every VisiCalc command. 


The video tapes are professionally pro- 
duced to the highest industry standards and 
fit all popular video tape recorders. 


MLC—the leader in video 
tape training for personal 
computers. Look for our 
complete line of LEARNING 
CONCEPT training products 


at your local store or order TheLearningCompany 
direct. 
TO ORDER or for more information write 
us or call today. 
*VisiCalc is 8 trademark of Visicorp 
= ooo oe 


MICRO LEARNING CONCEPTS, INC. 
380 Lexington Avenue, Suite 121 

New York. MY 10017 

Tel. 212/687-0066 


Yes! I'm interested: 

1) Send me more information. 

C Send __ (Quant.) No. 425 Learnt 
Concepl: Inlroduclion lo Personal 
Computers—@ $99 95. 

() Send ___ (Quant.) No. 325 Learning 
Concepl: The VislCaic Program— 
@ $99.95. 


Check Format: ___Beta ___ VHS 


—— %" (add $30.). 


Please add $2.50 for postage and handling. 
Enclose check or money order. N.Y.S. resi- 
dent add sales tax. C.0.D. accepted. 


NAME 
COMPANY 
ADDRESS __ 





See 5 


q 


_._ STATE___ ZIP. 
Dealer inquiries invited J 
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comes from the consulting side.” 

Along the same vein, Tom suggested 
that the consumer not tie the hardware 
purchase to the cost of consulting. Treat 
each element separately to gat the best 
deal—and maintain tha bast relation- 
ship. 





The Consultant as Shopper 

Some people who know whet they 
want—either es the result of their own 
investigation or after consultation—will 
hire a consultant as an expert on shop- 
ping. 

“T'va hed peopla ask ma to go to stores 
with them,” Jerry said. “In fact, I went to 
one store as my cliant. I had the salesman 
try to sell me e multi-PC system with non- 
existent software. | went back and told my 
client to forget that guy.” 

Another sarvica a consultant might 
provide is to assist you in obtaining ser- 
vica on hardware or software. Of coursa, if 
you buy hardware from a consultant, he is 
usually obligated to sarvice it during e 
warranty period, but you may ba ebla to 





gat your consultant to arbitrata between 
you and a manufacturer for any equip- 
ment or software you own. 


Striking the Bargain 
When you've decided to angaga a con- 





ONSULTANTS’ 
wives have it no better 
than doctors’ wives. 


sultant for anything more than e few hours 
of conversation, you should teke the tima 
to gat e statament in writing of the work to 
be dona, together with e formal legal con- 
tract outlining duties, full specifications, 
responsibilitias, and charges. The contract 
should stata all of tha following: 

@ Who will own the finished software? 
(You might be better off leasing or renting 






















software which usually ensures technical 
support, rather than purchasing it out- 
tight. Such an arrangement mey elso offer 
you tax advantages. On the other hand, if 
you want to own software outright, meka 
certain your agreement states that as a 
condition.) 

@ Who will maintain software and hard- 
ware? 

e Will the consultant be on call to help 
with emergencies or ordinary problems? 
For what pariod of time? Will there be 
additional charges? 

e Whet kind of warranties are offered on 
tha software? On the hardware? 

@ Whet kind of training will personnel be 
given? Will refresher coursas be offered at 
a later date? How about new courses for 
new employees? At whet cost? 

Some companies heve found it to their 
advantage to place a consultant on retain- 
er, guaranteeing access whan needed. 
Such en egreement should elso be spalled 
out in advance. 

“T'va been tracked down by clients 
whila I wes on e vecation,” Jerry said. 


PROTECTION 


For Systems on the Move 


Military Type Transit Cases with heavy duty aluminum construction. The inte- 
rior features custom fitted cushion arrangements for IBM ond other PC com- 
ponents. 


P Vase”. 


60 Orville Drive, Bohemia, NY 11716 
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“I've gotten calls in the middle of the 
night. Consultants’ wives have it no better 
than doctors’ wives.” 

Both consultants recommended that 
you not pay fora full package of services 
in a lump sum. Payment should be spread 
out over the course of the agreement, 
based on agreed-upon milestones. For 
example, portions of the hill could be paid 
on completion of an analysis, drawing of 
specifications, delivery of equipment, in- 
stallation of software, and completion of 
training. 

Believe it or not. both Tom and Jerry 
said they had at one time or another sent 
away a Client without a computer. 

“Thad a Broadway casting agent ask me 
for help.” Tom said. ‘He had thousands of 
index cards with information about actors 
and he wanted a computer cross-refer- 
ence. I figured out it would cost him 30 
cents to a dollar for each card transferred 
over to the computer, while throwing the 
cards ina file cebinet was free. His hudget 
couldn't stand it. 


continued, “who set up to record every 
transaction on a micro. It worked out well 
when he went home every night and 
recorded them on the computer himself. 
But he wasn't making any more money for 
finding his customers’ files faster. His 





AYMENT 
should be spread out 
over the course of the 

agreement. 





computer didn’t bring him an extra dollar 
in revenue.” 

“You have to look at the payback. If 
you can’t answer basic questions on total 
cost and return on investment, then you 
need help, and you need to listen to a con- 





There are also clients who have wasted 
money, even with the assistance of a con- 
sultant. “There's one client! had who was 
so thick-headed and obstinate he refused 
to learn to use the computer,” Jerry said. 
“T'm sure his $10,000 system is just sitting 
under a desk somewhere today.” 

If you are to believe all of the edvertise- 
ments for computers and software, the 
days of the microcomputer consultant 
would seem to be numbered. Are consul- 
tants on thelr way to obsolescence? 

“IBM took the Little Tramp and said, 
‘This is Everyman's Computer.’ The PC 
raises everyone's expectations,” Tom 
said. “It makes some things very simple. 
But you still can't press a hutton that says 
sort.” 

“The day when any of the program gen- 
erators really work, and the day when 
com puters are so cheap you can throw one 
away if it doesn’t do what you want it to, 
consultants will be on their way out,” he 
continued. “That's already coming in 
hardware, hut software is not there yet.” 


“| have a friend with a drugstore," he sultant's advice.” /PC 
IBM $2585" Naked-APE sass Corona ririz 8 ss0 
Columbia tite Com $2795 Disks sits 
AST $265 "Monte Carlo v2" ss LOTUS 328 
MicroPro $395." = Davong™°49d_ Epson S565 Fuium 
C. Itoh \vtessus"" Okidata S48 wwe Brother wicca 


TTX 388" ~~ Dynax ee Amdek mmm 
Princeton s35° dBase II $410 Keytronics $135" 


Thin Drives $265 


RAM $20" 


Chameleon isis" 


$515 


NEC AP C $2650 NEC ries Hayes 1200 Full Line 
Rixon 


PC2t2A $375 
R2t2A $375 





(OX $310 
(5 $465 


Gemini 
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Tandon $245 


IRONSIDES Computer Corp. 


18905 Sherman Way « Reseda «CA 91335 « (213) 344-3563 « (800) 528-9537 
We carry almost all (SM compatible hardware and software. 
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“No, we're all okay, but 
our computers gone. 


m9 
° 
It could have been a lot worse. Pi 

Luckily, all that was missing was the y 
computer and some spreadsheet software. 7 
And that should be covered by insurance. 

But it isn't. Ed didn’t realize that once he 
started using his home computer on business 
projects, his homeowners insurance no 
longer would cover it. 

As suddenly as the robbery had occurred, 
Ed found himself out several thousand dol- 
lars with no way to recover it. 

You need SAFEWARE™ 

If you use your microcomputer for busi- 
Ness, you can protect yourself from a loss 
like this with SAFEWARE. For as little as $35 
a year, SAFEWARE insurance covers all 
hardware, media and purchased software. 
Both business and personal. 

SAFEWARE protects against theft, 
fire, accidental damage, even the 
destruction caused by power 
surges. 

And, now, SAFEWARE is avail- 
able on a 10-day trial basis. If 
you are not completely satisfied 
with the coverage provided, return 
the policy within 10 days for a 
full refund. =f 

The only risk you take with 
SAFEWARE is not having it. 

To obtain more information, or 
bind coverage immediately, call the toll 
free number. Or send the coupon to: 
Columbia National General Agency, 

88 E. Broad St., Columbus, Ohio 43215 
(In Ohio call toll free 1-800-848-2112). 


1-800-848-3469 | . 


Hours: Mon.-Fri. 8:30-7; 
Sat-Sun. 10:30-4:30 (EST) 







































y 
5 
y 
5 
Pd 
be) 
» 

*» 

a 


Amouat of Anuual 


Insarance Premium Send for immediate protection: CNGA, 88 E. Broad St., Columbus, Ohio 43215 
Up to $ 2,000 $55 _ 
$ 2.001-$ 5 000 $ 60 cro 
$ 5.001-$ 4.000 $75 city sic a 
$ 8,001-$11 000 $ 90 see lick I a ——— a, 
ETO? aus O Check enclosed O Visa O MasterCard Card # 
wae y era ne se Expires —______________ [1] Send additional information 











You can count on 3M diskettes. Day after day. 


Just like the sun, you can rely on 3M diskettes every day. At 3M, 
reliability is built into every diskette. We've been in the computer 
media business for over 30 years. And we've never settled in 

We're constantly improving and perfecting our product line. from 
computer tape and data cartridges to floppy disks 

3M diskettes are made at 3M. That way, we have complete control 
over the entire manufacturing process. And you can have complete 
confidence in the reliability of every 3M diskette you buy. 

Look in the Yellow Pages under Computer Supplies and Parts for 
the 3M distributor nearest you. In Canada, write 3M Canada, Inc., 
London, Ontario. If it's worth remembering, it's worth 3M diskettes. 
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Targa™: The ultimate mass storage machine for 


your IBM®-PC.and other microcomputers. 

With up to 30 megabytes of hard disk capacity, 
you can handle data bases that would fill 
phonebooks. And access, process, and update that 
data in seconds. 

Which, after all is what serious personal 
computing is all about. 

The Purr of Performance. 

Targa is one beautiful piece of engineering. 

Fast. Data glides in and out at 5 million bits per 
second, 

Quiet. Even with disks spinning at 3600 rpm 
inside. 

And solid. Targa is built to deliver 

uncompromising performance. 

Automatic Is Standard. 


Just plug the Targa into your PC, and you're ready 


to go. 
‘Targa comes with plain English instructions and 


plenty of software. Easy to use, clearly documented 


peperanis eee you transfer data in and out, use 
ies, and les problems. 











CMC factory, one of the world’s oldest micro- 
computing hard disk manufacturers, or, contact us for 
the name of your local dealer. 

Powerful standalone Targa mass storage systems 
start at $1550. Considerably less than many lesser 
systems. 


| Targa 50 __5 megabyte models from $1550 
Targa 150 10 megabyte models from $1890 
Targa 150 15 megabyte models from $2190 


Prices include shipping and handling. Call for 
prices on expanded capacity models. 
ke A Test Drive. 
Norisk. 


We'll ship your Targa factory direct. Then give 
you 30 days to make sure you're satisfied. If not, 
we'll refund you full purchase price. Plus your 
return postage costs. 

To reach our professional sales staff, 
call toll free, 800-CMC-INTL. (In Washington, 
dial 206-885-1600.) 

You can charge the Targa to any major credit 
card. Or you can send a check, money order, or 
wire transfer. Your saree will: ee within days. 

: et 
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CMC INTERNATIONAL — BELLEVUE, WASHINGTON 98005 


(RE INOREVIBLE 
NEW PROGRESSIVE GAME FROM 


~ EVOLUTION 


ONLY THE STRONG SURVIVE. 








HOU FHP. cop 


01633 Eells § 


Z Do you have the instincts and reflexes to 
survive and evolve to each higher life form? 
v4 rs | ES in \ it’s a challenge that grips you as no other 
game! 


= Upto 99 levels 

8 Either a keyboard or joystick control 
8 Written in machine language 

8 Colorful high-resolution graphics 


You start as an amoeba trying to advance up 
the evolutionary chain to become a human. 
To attain this goal you will have to go through 
6 distinctively evolutionary steps: 


= Keeps track of top 10 scores 
8 You’re an amoeba fighting microbes while a Full convenience controls 
trying to eat DNA. 8 Arcade sound 
@ You're a tadpole eluding fish to catch 8 Even an Intermission! 


waterflies. 


® You're a rodent chased by snakes while Play Evolution on Appie Il, Apple Ii Plus, 


Commodore 64, IBM PC or Coleco Cartridge. 


looking for cheese. 
@ You're a beaver attacked by alligators while 18M, Apple and Coleco are registered trademarks of international 
building a dam. Business Machines, Apple Computer inc. and Colecovision 


® You're a gorilla protecting his food from 
monkeys. 


Tespectively. 
® You're a man battling genetic mutants in an 
elastic background! GF Sydney 
Zi Dataproducts, Inc. 


Hailed by leading reviewers as one of the 
most exciting games available. 
EVOLUTION is truly different. Try It today! 


129-444 Camino Del Rio South 
San Diego, California, U.S.A. 92108 


(619) 298-5886 
Created by Don Mattrick and Jeff Sember. in Canada: 
oe ae 600-1385 West Eighth Avenue 
Vancouver, B.C., Canada V6H 3V9 
Available at your local dealer or directly from Sydney. (604) 734-8822 Telex 04-54357 
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Thintees Handre 


$$ 
t 
nicno Har Bee ec nnts 
By Sorat d And ninety Faves 


before you write that check... 
check with us! 


Micro Mart means business at a discount. 
We are the IBM Specialists. Naturally we 
should be your first choice for enhancing 
your IBM PC (why void checks?). The intel- 
ligent PC user should choose his primary 
vendor because of several key factors. Price, 
certainly. But what about Availability? Selec- 
tion? Value? Professional technical support? 
Service after the sale? And speed of ship- 
ments? Our central Atlanta warehouse is 
bulging with exciting state-of-the-art PC 
related products. And we're not just dealers 
of various products, but committed distribu- 
tors for a growing number of manufacturers. 
That is how Micro Mart stretches more of your 
PC-upgrade dollars than anyone and has 
become a national leader in expert technical 
support and exceptional service. Instead of 
an army of sale persons, we provide a com- 
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(SEE OUR AD ON THE NEXT 2 PAGES!) 


plete full time technical staff. Plus, we are 
located in the hub of southeastem distribu- 
tion, in the backyards of industry giants like 
Quadram and Hayes. (We're not just fishing 
in “the Old Mill Stream.”) Our present cus- 
tomers include more than 50 of the top 100 
Fortune Corporations, multiple IBM-PC user 
groups and thousands of end-users. 


Micro Mart is coming to your major city 
soon! Three of our discount outlets are now 
open to the public (2 in Atlanta, and 1 in 
Charlotte, NC) and twenty more are on the 
drawing board (make that graphics card). 
Make the most of your PC _budget!Start by 
checking our product ad on the next two 
pages and give us a call. Ask for expert 
advice and your best price. 
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ATLANTA WAREHOUSE SHIPPING 








MICRO MARI TEASERSINESSAASD Seow 


floppy disk drives 
TANDON TM 100-2 ¢939 


FULLY IBM PC COMPATIBLE 





HALF HT. SHUGART SA455 


HIGHEST QUALITY FOR IBM PC- 12 MONTH WARRANTY 


alsyauela Caley elgelieyne) meres isles le) 4) 


PCnet by Orchid Technology 


DISC, PC, PRINTER, SHARING & FILING LOCKING 


DAVONG MultiLink 


SHARED RESOURCES UP TO 255 PCs OR XTs 


PERSYST DCP/88 - IBM HASP 


RDWARE/SOFTWARE « 3278 TERMINAL EMULATOR 


SNA PRODUCTS 


printers 


EPSON FX 80 & 100 «eoces) ...... Best Price! 


EPSON MX100 oo ces) ............... Best Price! 
EPSON RX80 iooces) ............2... Best Price! 
OKIDATA ML92 & 93 «co ces) ..... Best Price! 
OKIDATA ML 84 o0ces) ................. $999 
OKIDATA Pacemark 2950 & 2410.............. Best Price! 
C-ITOH Prowriter/Prowriter 2............... $399/$695 
C-ITOH starwiter (400PS)........ccceccee ceeseseesees $1175 

Printmaster (55CPS) ............0.0 0. cece e eee $1495 
IDS prism 80 & 132 200 SPRINT... 5... ec esee Best Price! 
DIABLO 6202630 2... eee Best Price! 
NEC 550 « 1730 Spinwriter. 0.0.0... cece Best Price! 
GEMINI 10x e 15x ot Mattix... sees eee Best Price! 
TRANSTAR coior pritter.............00.--. Best Price! 
COMREX CRe1 ooo... Best Price! 
Mannesman Tally 160L ................ $679 
Mannesman Tally 180L ........... Best Price! 


M | C RO FAZE R (8K-128K) Spooler......... Starting at $1 39 





= Ree. genet CALL! 
Kevtroriés KB. CALL! 
64 K RAMCHIPS 

64K-9 Chip/Upgrade Kit... ..... . $55 
192K-27 Chip/Upgrade Kit . $159 


VERBATIM DISKETTES 


OATA LIFE « 5 YEAR WARRANTY 
Double Sided Box of 10 ($39) ..... 
Single Sided Box ot 10 ($30) ....... 


. Case of 10 ($339) 
. Case of 10 ($249) 


BABY TALK 

« 64 KZ-80 TYPE CARD 

+ MULTI-TERMINAL EMULATOR 

+ 300/600/1200 SUPERSMART MODEM 

+ SPOOLER VIA PARALLEL OR SERIAL PORT 


IRMA by TAC 
BLUE LYNX 
5251 EMULATOR 


multifunction boards 


INK ........ Best Price! 
Run Your Apple Software on IBM-PC 
QUADBOARD ......... $279/$439 
QUADRAM + 64K-256K » RAM DISC  Spooler 
AST Megaplus Board .. _..Best Price! 
MAXIMUM: 8 functions (64K-512K 
ASLO PIUS oe epee Best Price! 
Serial, Opt 2nd Serial, 2 Par., Opt GAME 
PERS YS ee Guten cs: Best Price! 
Time Spectrum » Multifunction 64K-512K 
TECMAR thie Boards......... Best Price! 
SEATTLE RAM +3 ................ Best Price! 

256K © LE Parallel » Flash Oisk » Clock 

TALL TREE §12K.J. RAM-w/Jet Drive......0 .. $6 50 
PROFIT SYSTEMS ............. $299/$680 
64K-512K « RAM PLUS & ELITE 
ANATRON sextemaivoports.............. Best Price! 
Using Only One Slot + “answer RAM” 64K-256K 
BYAD 64k Mutttunction GPM Card... 2... ... Best Price! 
BABY BLUE 6sx cemcard............... Best Price! 
EASIBOARD sfunctions.................. Best Price! 


ieyaiveles 


QUADCHROME super ni res. 90x00 ... Best Price! 





Hi Res. 690 Dot RGB.........c.eeeeccceees Best Price! 
AMDEK AA DO AmMbEL es SES eee siees cease $185 
Improved Alternative To IBM Monochrome 

BT Wes xk ee Best Price! 
ZVM 122 FOR IBM Monochrome Card 
USI MONITORS .................. Best Price! 
AMDEK wz so0e/3008 ..........2.02.. $149/$159 


- software 





VOLKSWRITER ............._ _. $125 
WORDSTAR Professional Series .. TE ...CALL! 
MUultIMate ....... ccna... $rteemet.. CALL! 
SuperWriter Sorcim W/P. Speller & Mailmerger ...... $169 
FNGTAIRWVG  eeg ote te teres) CALL! 
WORDPLUS-PC W/P, Mailmerger .............. CALL! 
Rainbow Writer coior text Formater............ CALL! 
Easy Writer II wus......0.0..00. a. $199 
Easy Speller ws.....000..0 ce $89 
Easy Filer Wows... $198 
Easy Planner Il ws.......0..0.0.00cce. $129 
IUS 3-Pack cenerai tedger, acc. Pay., Acc. Rec. ..... $897 
Peach Text 5000 oo. CALL! 
VISICONM SENES ook so CALL! 
MIGIVVO NOt teste ee CALL! 
TRO STAR oriccieccseese acne CALL! 
BRIDAN Ie ee eee te ae CALL! 
Base II asttontate oo eeccccceccee. $399 
Bottom Line Strategist ................. CALL! 
QUICKOGOQDE ...c. ee ee: CALL! 
dGraphinc eer era ae CALL! 
OU: ee i. CALL! 
graphic cards 
QUADRAM Color Card HiRes ....... ee CALL! 
PLANTRONICS COLOR PLUS CALL! 
Seer MASTER teemar.. CALL! 
SG UW eee CALL! 
Monochrome Graphics/Supports Lotus 1-2-3 
AMDEK 130062008 oo $149/$159 
For Color Graphic Card 


AMI D E K M Al Color Graphics/Monochrome ......... CALL! 


400 Res. ¢ B Pages Storage + Parallel Printer Port 
oak ORAM Allocates 96 K User RAM + Erasable UV Prom 


USI Monochrome/Color Graphics... eee CALL! 
« Parallel Printer Port © Flicker Free Scolling » 32K ¢ True DMA 





MICROSOFT COMPILERS 
Basic « Cobol « Fortran + Pascal 
MultiPlan .............. ..... $169 
SUPERCALC Il. . $165 
T. K. Solver ...... CALL! 
Norton Utilities 0000. $65 
ALPHA Executive Package ..... ...CALL! 
ALPHA Data Manager Il... .... CALL! 

Integrates VisiCalc & Wordstar (123 Compatable) 
CROSSTALK Microstuf ............... 00... eee ee $109 
SMARTCOM hayes............0000:0000c0 cee. CALL! 
PIOKGVee nce cna CALL! 
Concurrent CP/M-86 ................... $280 
RO. Dea ER CORON, «3.12 CALL! 
GBasie Gb es $160 
SO UIC] teeny Mees eee $55 
Frieze Graphics screen prinvstore.............. . $55 
BPS Business Graphics....... CALL! 
FINANCIER eersonavtax series ........ cece. $119 
Dow Jones Mkt Analyzer .............. CALL! 
Dow Jones Mkt Manager ............. CALL! 
HAYES SMARTMDDEM 1200..... ... 2 aHee CALL! 
HAYES SMARTMDDEM 300 ............... Baty $209 
HAYES 12008 New Plug-In Modem Card................ CALL! 
hard disks 
VONG OS CHO OS Starting at $1395 
5, 10, or 15 Meg/F Hard Disk 
TOP-LINE 12,20, 20,30 FAB aes CALL! 
TOP-LINE STREAMER NAPE ccccetices CALL! 
Back Up for IBM XT 


“18M is a registered trademark of intemabvonal Business Machines 





= = 
au = =—— 
aaa = st 
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ATLANTA WAREHOUSE SHIPPING 
6889 Peachtree Industrial Bivd., Norcross, GA 30092 


ORDERS ONLY 1-800-241-8149 - 


For Information 
1-404-449-8089 
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Mlustration: Mike Kanarek 


PROGRAMMING/DIAN CRAYNE 


Would you like to create a world of caves 
and monsters, or rockets and laser guns? Let 
your imagination loose—try writing your own 
adventure game. 


Do- IT- YOURSELF 


Text edventures are one of the more pop- 
ular type of microcomputer gamas on the 
market. Since they dan’t require graphics, 
most of them can be pleyed on e bare- 
bones system. Adults anjoy them because 
the puzzles are often ingenious end 
because tha taxt creates imaginary de- 
scriptions far more eleborete then any 
graphics on the market. Perents buy them 
for the kids because they eren’t as noisy es 
video games end beceusa the kids actually 
have to reed in ordar to play them. 

The basic concept of taxt edventures 
origineted with the venareble Hunt The 
Wumpus game, where the pleyer tried to 
elude the pits in en imeginery maze inheb- 
ited by a fierce monstar and “‘supar bats.” 


ADVENTURE 


The first real adventure wes called, eppro- 
prietely, Adventure, and introduced the 
idea of puzzles to be solved by picking up 
objects, moving them around, end doing 
things with them. That idea was axpended 
end improved upon in Zork, The Phon- 
tom's Revenge, Monster Rolly, end Stor- 
cross, to neme just e few thet ere now on 
the market. 

If you've ever pleyed e text adventure 
game on your PC, you’ve probably thought 
ebout writing one. I have written six text 
ad vantures for tha IBM PC and have found 
that they ere just as much fun to write es 
they are to play. Maybe more. Maddening, 
yes. Frustreting, yes. But there is nothing 
quite like the thrill of setting up your own 
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ITHE PC EXPERTS} 


PCX 


SOFTWARE 


At last there's a way to read 
tiles from PC DOS disks under CP/M 86."* 
A PCX exclusive. 


S EDITDISK $50.00 
Now it's easy to search out, 


check out and change any sector on 
a Winchester or floppy. EDITDISK dis- 
plays contenta in hexadecimal or 
ASCIL You'll be so glad you have it. 


S LOADFAST* $40.00 
Ni 


low iarge EXE program 
files load at least 50% faster or your 
money back. Enhance all your pro- 
grams with this guaranteed money 
saver. The time you save will be well 
worth it. 





LINKUP $30.00 


your PC to an 
CP/M** syatem and use it in either ter- 
gine) or computer mode. Save money, 
ice and time. Upload and download 
it es at speeda up to 9600 baud. 


HARDWARE S CALL 


Call PCX tor the best prices on Persyst 
and Quadram memory boards. Also 
CAMEO Winchester disk dnves. Order 
on separate sheet. 


[sx 
z 


Se SS OS SSS Se SS Sw 
O Cup & matt today — put these PCX utilities and 
| enhancemenis to work right away. 
QDEDITDISK OLOADFAST OLINKUP OFACTRAK 
| Please send complete detas on all PCX software t 


1 OCall me about consulting services. | 
Name 1g ee a 
Address l 
City ue a | 
State —_____Zip r] 

: vee 
Wek oicoed Cal. res. add 6%. ieee CODs_ ; 

‘ a SS 

pc 6 


THE PC SOFTWARE EXPERTS ‘ 
O 21941 Cayuga, Lake Forest i t 
Order by phone: 714. 33 
See Seana a = 
IBM PCt PC DOS! Oorl 1 64Kand disk required 
*Software developers — resale licenses on these and 
other PCX products are available °*CP/M 1s a regis- 
tered trademark of Digital Research tiBM PC and 
PC. DOS are registered trademarks of IBM 
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puzzles in your own imaginary landscape 
and watching people wrack their brains 
over the solutions. 

Most of the larger text adventures are 
written in assembly language for the sake 
of speed and space conservation. A 


| “large” game is one that has over 200 room 


locations and over 50 objects. If a game 
ian't too large, and if speed isn’t too much 
of a consideration, it can be written in any 
other language— including BASIC. 

My own adventure games are built 








wards, and adjectives. 









































ACTION VERBS 






SAY CHANT UTTER MUMBLE 
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Figure 1: The vocabulary list for the outhar's adventure game, The Phantom's Revenge. 
Subsectians classify the permitted words os motion verbs, objects, action verbs, functian 


VOCABULARY — The Phantom’s Revenge 





from two basic parts: the driver program 
and the text files or “script.” The script 
contains all of the vocabulary words that 
the driver recognizes, plus the object and 
place descriptions. There is also a builder 
program that converts the text in the script 
to machine-readable tables. Because the 
games are script-driven, I can build 70 to 
80 percent of a new game without ever 
touching the actual program source 
code. 

The mechanism of the games is rela- 







SUBO1] MOTION VERBS 
1 LOOK DESCRIBE 
2 CAVE CAVES 
3 BACK RETURN RETREAT OUT LEAVE EXIT 
4 NULL WAIT 
5 UPWARD UP U CLIMB ABOVE ASCEND 
6 DOWN DOWNWARD DESCEND D 
7, LEFT L 
B RIGHT R 
9 ACROSS 
10 EAST E 
ll WEST W 
12 NORTH N 
13 SOUTH S 
14 NORTHEAST NE 
15 NORTHWEST NW 
16 SOUTHWEST SW 
17 SOUTHEAST SE 
1B ENTER FORWARD ONWARD INSIDE 
We) ERIC 
| 20 CHRISTINE 
21 FANTOME 
22 HAM 
23 JUMP 
SUBO2 OBJECTS 
1 KEY KEYS 
2 LAMP LANTERN 
3 BARS 
4 TICKET DUCAT PASS 
5 WHISKBROOM WHISK BROOM 
6 SHEETMUSIC MUSIC SCORE SONG 
f RAFT FLOAT 
B DOG HOUND POOCH ROVER BOWSER CANINE 


1 CARRY TAKE KEEP CATCH STEAL CAPTURE GET 
2 DROP RELEASE FREE DISCARD DUMP 











Parsers—Simple and Complex 


tively simple. Objects, room locations, 
messages, and command words are identi- 
fied by number. The driver program 
accepts a phrase of text as input and 
parses it. The code number for each recog- 
nized word is stored in a variable. These 
numbers are then used to access tables, 
retrieve messages, and provide program 
branch points. All of the objects in the 
game have “’stetes.” It is the control of 
these stetes thet allows the pleyer to solve 
puzzles, move things around, etc. 


4 UNLOCK 

5 NOTHING 

6 LOCK 

z LIGHT ON 

8 EXTINGUISH OFF 


SPECIAL VERBS 


HELP 

TREE TREES GROVE 
WAVE SHAKE SWING 
LOST 

OPERA 

HELL DAMN 

PET STROKE PAT 
STOP 


FUNCTION WORDS 
YES Y 
NON 


The parser is one of the most important 
parts of the program. It is the most visible 
section of the code, since it evaluates the 
player’s input end displays the “intelli- 
gence” level of the game. When you set 
out to write a parser, you enter the whole 
complex world of artificial intelligence. 
Fortunately, adventure games take place 
in a confined universe, such as a set of 
caves, where the author can contro! the 
objects and the actions. Thus, they can 
have a limited vocabulary of specific 


SESAME OPENSESAME ABRACADABRA SHAZAM 


TO INTO IN AT TOWARD ON UNDER ATOP INSIDE 


FROM 
ALL 
WITH USING 
AND THEN 
AN AN THE 
UBO6 ADJECTIVES 
SMALL TINY WEE ITTYBITTY 
LIGHT WHITE 
DARK BLACK 
RED VERMILLION CRIMSON 
GREEN 
BLUE AZURE 
ORANGE 
YELLOW 
10 PURPLE LAVENDER VIOLET 
11 NEW 
OLD 


2 
3 
4 
5 
6 
7 
8 
s 
1 BIG LARGE HUGE ENORMOUS VAST 
es 
3 
4 
5 
6 
7 
8 
9 
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POWERTEXT. 


The Word Processing 
System For 
Professionals. 


All across the nation, PowerText has 
become the prime word processing sys- 
tem for professionals. 

Businesspeople. Wnters. Attorneys Edu: 
cators. Men and women who demand a 
level of performance not available from the 
mass-market word processors. 

If you require a true high-performance 
system, consider PowerText. 

Formatting le fully automatic. 

PowerText prints the most complex doc- 
uments—from business letters to dramatc 
scripts to legal documents packed with 
footnotes—precisely consistent with the for. 
mats you detine. You need never worry 
about printed style as you wnite. Yet you 
always get perfectly formatted documents. 


it’s almost like dictating to your 
computer. 

When you prepare outlines, queston- 
naires, and reports, PowerText can auto- 
mabtcally indent and assign numbers to 
your paragraphs (Roman or Arabic numer- 
als, or alphanumerics, as you direct ) 

There's a full complement of editing fea- 
tures Including “nested” editing, equiva: 
lent to split-screen editing. 

You get built-in form letter capabihty. 

Remarkably versable columnar 
capabilities, 

User-definable function keys 

And far more. 

Yet for all its power and sophishcation, 
PowerText is remarkably easy to learn and 
operate. The system includes an exce#ent 
10-lesson tutorial and a reference manual. 


We'll send you complete details. 
it is Impossible to descnbe all of Power- 
Text's many valuable features here. But 
we'll be pleased to send you detailed infor- 
mation, including many samples of actual 
PowerText output. 
dust write us a note, or phone us 
(Or you may wish to send for the tutonal 
and manual. The cost is $25. Please indi- 
cate which computer you have.) 
FOR IBM PC: $399 
FOR APPLE 1! OR He: $299 
FOR IBM PC, APPLE II OR Ill, 
WITH PASCAL: $199 


Pleasant Ridge Rd., Harnson, NY 10528 
(914) 967-3504 
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Mountain offers 5 to 20M Byte Systems for all 
IBM compatible computers and for Apple II®, 
Ile®, III®, and Franklin™. 


For more information or a demonstration see your 


Mountain Dealer, or call toll free 800-538-8157 
(In California call 800-672-3470) Ext. 962. 


COMPUTER, INCORPORATED 





Mountain he 


1BM end XT ere trademarks of internatione! Busincas Machines, Inc. Compa ia a trademark piceeens 
Computer Corp Corona s Seay er Corea Data Systems, jee Cig mn webeners Ot 
Technotogy. Ethersenes ws a trademark of 3Com. Omoet a trademark of eral Sapa ee Me, and 
Nl are trademarks of Apple Coupbies ise Pelli We tasneri ot Fushi Castya ater Corp. 
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1 Byte $2,395.00 








Design, digitize, transform and 
dimension. ..all in 3-D! 


Introducing the Space 
Tablet™/Advanced Space 
Graphics™ System. 


We see the world in three dimen- 
sions, not two. Now, there’s an 
affordable, easy-to-use graphics 
system that lets you design, con- 
struct, manipulate and even dimen- 
sion objects in 3-dimensional space 
. . . the Space Tablet/ Advanced 
Space Graphics System. 


An added dimension. 

The Space Tablet is a digitizer. It 
plots and records the X, Y andZ 
coordinates of any point in 3-space. 
To record a point, move the Space 
Tablet arm to the desired location 
and push a button. That's it. 
Lengthy keyboarding is unneces- 
sary. Join points with line seg- 
ments to create 3-D wireframe 
models, from real or imaginary 
shapes. 


Software flexibility. 

Advanced Space Graphics is a 
true 3-dimensional CAD/D 
(computer aided design/drafting) 
system. It’s designed to allow con- 
struction and manipulation of 3-D 
models using the 3-D Space Tablet, 
a high-res 2-D tablet or the key- 
board as the data acquisition 
device. You can interactively 
manipulate and edit points in 3-D 
— a capability unique in computer 
graphics. Drawings can be altered 
in an endless variety of ways. . . 


© Scale, rotate or move draw- 
ings about any axis. 

© Create complex models by 
duplicating or mirror imaging 
components. 

© Draw arcs and circles. Gener- 
ate surfaces of revolution. 

© Examine a drawing from 3 
simultaneous orthogonal 
views while it’s being con- 
structed. 

© Add text. 


© Automatically dimension 
angles and lengths (5 ways) 
and watch them change accord- 
ingly as you alter the drawing. 


® Drive several plotters or 
printers. 


Unleash your imagination. 

All kinds of applications for the 
Space Tablet/ Advanced Space 
Graphics System have already 
been developed . . . molecular 
modeling, architectural planning, 
irregular surface modeling for 
engineering and more. We see the 
Space Tablet/Advanced Space 
Graphics System as a tool to 
unleash your imagination. The 
possibilities are endless. 


Examine the potential of 3-D 
CAD on your IBM PC (Apple 11 
coming soon). The MCS Space 
Tablet/ Advanced 
Space Graphics 
System — under 
$1700, complete. 


1BM PC minimal 
configuration: 

128K. game paddle 
adapter, color/graphics 
adapter. 


Apple II Plus or Apple Il 
E minimal contiguration: 
64K, DOS 3.3. 


Apple 11 © Apple Computer, Inc. 


Special Offer 
Send $25.00 (in check or money 
order) to MCS for: 
( 20-Slide Presentation and Own- 
er’s Manual. 
or 
C0 IBM PC or Apple I Demonstra- 
tion Disk, plus hard copy plots 
and Manual. 


Send $50.00 for both. Please specify 
IBM or Apple for Demonstration Disk. 


CT residents add 7'/2% Sales Tax. 
Prices subject to change without notice. 





Micro Control Systems, Inc.. 
143 Tunnel Road, Vernon, CT 06066 
(203) 872-0602 
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IBM Personal Computer © IBM Corp. 


words. 

Because of this limitation, it is possible 
to read each word that the player types in, 
locate it in a table, end decide whet to do 
with it. The simplest parsers only eccept a 
two-word input, consisting of e verb end 
an object: TAKE BALL, EAT FOOD. Each 
word is tested egainst the internal 
tables. 





F ONE 
word is found, but the 
other can't be identified, 
an error message is 
displayed that includes 
the one word that the 
parser was able to 
identify. 


If no match is found for either word, 
the player gets the error display "What?” 
If one word is found, but the other can’t be 
Identified, an error message is displayed 
that includes the one word that the parser 
was able to Identify: “What do you went to 
do with the BALL?” or "EAT what?” 

This method requires the program to 
identify a word as e noun or a verb. in 
BASIC, one approach would be to set up a 
noun array and a verb array. To create 
vocabulary tables in BASIC, you would 
dimension them with DIM, and enter the 
vocabulary words with DATA. During 
game play, a subroutine would be called 
to validate the input word and store its 
number in a varieble. 

The parser | use is a little more elabo- 
rate. It can accept an input sentence of up 
to ten words and identify a verb, direct 
object, and indirect object. Either the 
direct object or the indirect object can be 
described by adjectives to distinguisb 
them from other objects in the same 
place. 

For example, if the parser read, "PUT 
THE RED BALL IN THE LARGE BOX,” it 
would identify PUT as an action verb and 
piece its internal verb number in a vari- 
able called VERB. It would then check to 
see if any object present could be 
described as a RED BALL and, if so, put its 


internal object number in a_ variable 
named OBJ. (Since the vocabulary list 
sbows synonyms, the parser would reach 
the same result if the player typed CAR- 
MINE SPHERE instead of RED BALL.) 
Finally, the parser would identify LARGE 
BOX as the indirect object and return its 
value in the variable named INDOBJ. 

Figure 1 sbows part of the vocabulery 
list for one of my gemes. As you can see, 
the list is divided into subsections, 
depending on the word types: motion 
verbs, objects, action verbs, speciel verbs, 
function words, and edjectives. (LOOK 
and CAVE are listed with motion verbs 
but are actually handled as special cases. 
LOOK repeets the room description, end 
CAVE displays two different information- 
al messages, depending on bow far into 
the game the player bas gotten.) This data 
structure lets me use any word | want as a 
movement word. The last six words in 
SUB01 are "magic” words thet only work 
In certain pleces, but they are nonetheless 
motion verbs. 

SUB04 contains words that heve no 
effect on the game, but return e special 
message when the player enters them. The 
numbers in the first column refer to the 
messages, which are retrieved from a sep- 
arete table. 

There are really only two types of input 
in an edventure game. The pleyer can 
enter e movement request or an action 
request. Once the input bas been parsed, 
the program can deal with the request. 

A movement request is made by typing 
in a direction, sucb es WEST, NE, or 
SOUTHWEST. The driver program reads a 
location code variable (LOC) for the pley- 
er’s current location, end then goes to a 
table to read the allowable move com- 


Figure 2: The movement contro! file for 
Eisinore, o game by the author based on 
Hamiet. 


EAST 
EAST 
WEST JUMP 


DOWN 

DOWN 
SOUTHWEST 
SOUTH 

UP 

NORTH EAST 
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mands for that room. If the move is legal, 
that is, one that can be found in the script, 
the pleyer’s location code is updeted and 
the description of the next room is print- 
ed. If there is an object with the same loca- 
tion code as the room, the object descrip- 
tion is printed too. 





F THE 
move ts legal the 
player's location code is 
updated. 


i control movement in my games by 
percentage, by object state, by whether the 
player Is carrying a particular object, and 
by specially coded controls thet do more 
eleborate checking. Figure 2 sbows some 
sample movement controls. in all cases, 
the first column contains the number of 
the player's location. Tbe second column 
can be the number of the room he will 
“move” to, a message number, a speciel 
routine number, or even e command to 
issue e message and “kill” the pleyer. 

The third column is e restriction on the 
move. If there is no entry, the move is 
unrestricted. The last column contains the 
words that the player has to enter to make 
the move. Multiple entries in this column 
mean that any one of the words sbown 
will beve the same effect. 

Suppose that the pleyer is in room 
number 81 and types EAST. The driver 
reads the file and sees thet EAST is an 
allowable direction from room 81. If the 
player types EAST, he will go to room 82. 
Ah, but the next column shows that there 
is a condition on the move. NO=9 means 
that the movement cannot take place if 
object number 9 (which happens to be a 
door)is in state 0 (closed). If object 9 is in 
state 0, the driver then reads the next line, 
which tells it to displey message number 
10, "You can't welk through a solid 
door!” 

If object 9 is in stete 1 (open), the player 
can "GO EAST.” The driver moves 82, the 
room number, to e varieble called LOC, 
which is the player's current position, and 
uses that number to fetcb the messages 
describing room 82 and any objects at thet 
location. 





THE MICRO COMPUTER BUSINESS 
WILL GROW FROM $10 TO $100 BILLION 
IN THE NEXT EIGHT YEARS! 

ARE YOU READY TO CASH IN? 


The micro computer bueineee ts predicted to grow from iis present $10 billion to $100 billion before 1990' Imegine the 
possibilities this opens for you! No matter where you live, if you're starting up or presentiy in business, no other industry oftere 
you more opportunities! 

Now, fineiiy, ail the inside intormetion you need to secure @ prosperous tuture in this dynamic industry 1s availabie in 
one piece - THE COMPUTER ENTREPRENEUR MANUALI - An immenee intormetion source, compiled by our inquleitive research 
team, aided by a panei of experts and bueiness peopie from eli ereee ot the computer induetryi 

We present the inside story of more then 100 lucrative computer bueineeses you cen enter, where you'll tind the reel 
opportunitiee for the eighties: from one man operations like Pragremming Author, Word Proceeeing Center or Coneuiting, to 
Syeteme House, Service Bureau, Computer Store etci Many at Iittie or no investment! All the invaluable facts end figures 
How to etert, Cepitei neede, Profit eetimetee end Mergine, How to Seii end Merket, How mieeing technical or business 
experience need not etend in your wey, Source of Suppiiere, etci Detaiis that could take yeere to find out on your own! 


We'll show you ineide tricke, like how to never egein pay reteil tor computer products and consumer electronics, even for 
one item - right now, while you're starting your business! How to get free merchendise and trade show invitetione, etc. Thie eione 


will more then pey for the menue)! You'll read ectuai cees histories of other computer entrepreneurs, so you can ieern from their 
mietekee, and profit from thew eucceee etoriee! Where you'll be one yeer from now depends on your ectione todeyi Let us 
ehow you how to take the first cruciai etepei 

Order now and take edventage of our limited introduction epeciei, THE COMPUTER ENTREPRENEUR MANUAL, and a 
six month subscription to THE COMPUTER ENTREPRENEUR REPORT/NEWSLETTER ( so you're eilwaye up-to-dete with the 
industry ), both for oniy $29.95i You must be convinced on how eeey you cen etrike it rich in the micro computer business - or you 
may return the manual for e full refund within thirty deys! USE OUR TOLL FREE NUMBER TO ORDER! 


EVERYTHING YOU NEEO TO KNOW 
TO SUCCEEO IN THE COMPUTER BUSINESS 
IS ALL IN THIS MANUAL! 


THE COMPUTER ENTREPRENEUR MANUAL has the enawere to all your questions aboul 
selecting, eterting end aucceatully running es computer business! There has never been such 3 
compreheneive collection of know-how and Intormetion abou! sineas in one place! All the 
tacta you need Io pisn and acheive your goala in easy-to-follow. step-by-step inetructione! 
These are some of Ihe t00-plua bualnseaes covered in PART ONE ol Ine manual wilh the 
facis on How to Start-up Coat ( Even how to operate on a shoeatring }, What protita 
to expect, Who! -ups, Suppliere, future outlook, cese hletories for eech, etc: 
House. Software Author ( who to sell 10 and who to avoid) Service Bureau, Soft- 
ware Publisher ( How Io lind progrems that sell Word Proceasing Service, Conaulting and Con- 
sultent Broker { usa your akills or those of others, make $t50 - $1000 a dey!), The incredible 
Gemes Business, Computer Store ( Frenchises Pro and Contra or a low inventory store In your 
home! ), OEM, Hardwere Mtg, Data baae and Teletext Service { big prospects! ), Used Com- 
Putere, Repalre. Rent-A-Computer. Promote Feats and Trade Shows, Turnkey Systema, 
Bartering. Mell Order. Compite and rent mailing liata, Specielized Date Heedhunting and Temp Help Service, Tech Writer Shop, Cuatom Engineering, The 
highly protitebie Seminare and Treining Buelneas. and meny more! 


Many new Ideas and ground floor opportunities! tnterviewa end succees storia on companive of ell alzee! Privy info on the protita made: How some 
computer store operators net $100 - $250,000! Little known outfits that made their owners millionelres, ane of these low-key companies making simpla boards. 
went Iram nli to $20,000.000 end t00 employses in four yeera! Programmers thet make $300,000, Thousends of micro milltonsirea in the making etc! 

Whalever your goal 1a - Silicon Veliey Tycoon, or just a business at home - we gusrentse you Il lind a business Io auit you - of your money back! 

PART TWO ol the manual 1s loaded with the know-how and “atreettighting’ sevvy youneed bolh as a novice or business veteran, lo get slerted Io stay 
and to prosper in the micro computer business' A goidmine ot intormetion in clear and e@sy-lo-use instructions Mow to prepere your Business Plan, Outaide 
tinancing, The miatakes you muat avoid, How to hire end menege employsee, Incorporation ( when and how to doit cheeply ), Surviving bed timee, Record 
Keeping, how lo eatimate your market betore you start, Use multiple locations to maximize protita, how to promote and stay steps ahead ot the compati- 
tlon! How lo gel tree advertiaing, tree merchandise, trae advice, Power negotiating with suppliers lo double your protit margins, etc! Even how lo keep a 
Present job whils slerting 6 busineas part time! 

Don't miaa this opportunity lo be part ol Its great Induatry - the next success atory could be your ownl Order the manuel today! Part one and two. 
bound in @ deluxe ring binder, where you can also coliect our newaletter ( tree tor aix montha with the meouel - ¢ $32 50 velue! ) - ei! for only $29.95! 


Order by phone (Credit carda only), or use the coupon: 


Ps =< 


Mail lo THE COMPUTER ENTREPRENEUR PUBLISHING CO. 
PO BOX 466, Grand Central Station, New York, N.Y. 10163 
Please send me THE COMPUTER ENTREPRENEUR 
MANUAL, and Ihe alx month tree eubecription to 

THE COMPUTER ENTREPRENEUR REPORT/NEWSLETTER. 
All for only $29 95, plus $3 for postage/handling ( NY reei- 
denta: edd $2 64 lor sales tax ) If | decide not to keep the 
monual | may return tt within 30 deya for e ful refund. 


= == 


= fy 2 x 
3 tk ] | : 


THE COMPUTER ENTREPRENEUR NEWSLETTER — 
ALL THE LATEST INSIDE BUSINESS NEWS! 
NOW! SIX MONTHS FREE WITH YOUR MANUAL! 


You're etweys eMuned to Ihe industry end your 
manuel kept up- E 

the lateat business news, 5 
dlapenaible “wetchdog" column on protits. discounts 
(don! mise mig s promos like recently when lop video mons- 
tor sold at $80 - Ihets hall wholesale one third ot the reteil 
price! ), the competition. the big deels. etc! Feature etoree 


CALL TOLL FREE! 
CHARGE IT! 
Credit Card Ordere 
(MC, VISA only ) 
eccepted 24 hours/dey 
1-800-227-3800 
Aek for exteneion 1135 


NAME: 
ADDRESS: 


with stert-up inlo and case Misiones on new micro busi- 
neaase! 

You il get invitations to trade shows and conveniions 
the usage of our advisory service and our discount buying 
service for your purchases! 

Vou tows Teatty TOME oul TeRLieTe: FM es ONO 
you the cost of your manual many times over! 


©) 1982, THE COMPUTER ENTREPRENEUR 


| in 


CITY, STATE, ZIP: 
(1) Check or M0. enclosed Cherge to] VtSA [7] MC 


CaRDe 
Exp. Date: 
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SCRIPT 
and GML 
on your PC! 


“125” terezee 


ao Free Full Screen Editor! 

e Footnotes 

a Lists (4 Kinds) 

a Subscripts & Superscripts 
a Proportional Spacing 

a Index Creation 

a Italics, Bold, Underline 

a Macro Language 

a Table of Contents 

a 3 Fully Indexed Manuals 
e Compatable with GML/SCRIPT 


Mainframe power and compatibility 

and Micro he la one package 
ReadiWriter (say ‘Ready Writer’) is a 
superset of IBM's Generalized Markup 
Languaga on mainframas with major 
extensions plus support for over 50 
Script commands. 

The price would have been $495 two 
years ago; the overwhelming success of 
the IBM PC makes such prices obsolete 
even for major software 


Requires 128k IBM PC with 2 drives 


NEW! NEW! NEW! NEW! 


ReadiTerm™ 

Powerful Communications package for 
100 to 9600 baud, up/down loed, auto- 
dial, command files, etc. Supports: Dow 
Jonea, Source, 


Automatic dial! Automatic log in! 


ReadiWriter + Manuala..... $125.00 
Manuais + Demo Diak ....... $30.00 
Malling Labels and 
Form Letters Option .. 
ReadiTerm........ Se 
ReadiTerm demo diak ....... $15.00 
Shipping & Handling.......... 
In CT add 75% tax 

Visa, Mastarcard Check or MO 
Full Credit for menuals/demos on purchase 
if bought within 60 days 


Call 203-431-3521 or Send your order 
now to: 






Box 107A, Ridgefield, CT 06877 
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ReadiWriter™ 


ReadiWare Systems Inc. 


Line 3 of Figure 2 includes K435 in the 
second column. This means that if tha 
player is in room 81 and types WEST or 
JUMP, tha drivar will issue message 435 
(“You have just jumpad off of a 50-foot 
cliff.”) and ‘‘kill” tha playar. 


FA 
player types TURN THE 
CANNON, the driver 
first verifies that TURN 
is an acceptable verb 
and that CANNON is a 
recognized object. 


The fourth and fifth lines of Figure 2 
sbow another mova restriction. C=4 
means that tha player must be carrying 
object number 4 to make the move. If ha 
doesn’t bava that object with bim, tha 
driver issues message 47 (“You can’t go in 
there without your ticket.”) 

The next two lines show how percent- 
aga is usad to control movement. If the 
player types SOUTHWEST, ha will move 
into room 83 50 percent of the time. (A 
random number subroutine is called to 
establish the pass/feil result.) If the piey- 
ar's move fails, the driver reads tha naxt 
line—which is unrestricted—end movas 
him toroom 123. This is the room he would 
have reached if he hed typed SOUTH. 

Tha aighth lina of Figure 2 instructs the 
program to use speciel routine number 5 if 
tha playar is in room 82 and types UP. 
This particular routine involves checking 
the player's waight load to see if a ropa 
ladder will support bis weight. The iest 
line of the figure shows en unrestricted 
movement thet returns the pleyer to his 
starting point. 

Action requests ere parsed like move- 
ment requests, but the driver goes to a 
“jump table” to find the code to handle 
the ection. For instence, if a player types 
TURN THE CANNON, the driver first ver- 
ifies that TURN is an eccepteble verb and 
that CANNON is e recognized object. It 
then reads the jump teble for the location 
of tha TURN code end executes it. 
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Action is performed by changing the 
stata and tha location of an object. For 
example, the CANNON mentioned above 
is part of a puzzle whare tha playar must 
load tha cannon, turn the cannon to fece e 
door, and than fire it to break tha door 
down to allow entry to the next room. 
There are three objects to deal with—the 
cennon, the cannon ball, and tha door. 
Eech one of thase objects bas diffarent 
states, and there is a different message for 
eacb stata. 

The cannon can be turnad toward tha 
sea (stata 0) or toward the door (state 1). 
Tbe cannon ball can be unloaded (0), load- 
ad (1), or fired (2). The door can be intact 
(0) or smashed (1). You may think that it is 
peculiar to refer to the loaded/unloaded 
state of the cannon ball, but remember that 
a set of stetas wes already used for the can- 
non itself. 

The first step in solving this puzzle is 
to load tha cannon. The pleyar typas 
LOAD THE CANNON, and the driver 
checks whether be is in the same placa as 
the cannon, whether he has the cannon 
ball, and whether the cannon bell has 
been fired. 

Each object in the game hes e location 
code thet’s bendled the same way as the 
one for the player. If tha location codas for 
the pleyer and tha object matcb, then the 
object is considered to be in the same 
place as the player. (An arbitrary location 
code of -1 is assigned to objects thet the 
player is ‘‘carrying.”) In the program list- 
ing (Figure 3), LOC is the player's loca- 
tion, OBJLOC is tha object location array, 
OBJSTATE is the object state array, 25 is 
tha cennon, and 26 is the cannon ball. 


NCE 
again the great hunter 
faces danger with an 

unloaded gun! 


The first six lines check the required 
states and locations, insert the message 
numbers for errors end branch to the 
error-handling routines. Error messages 
101 and 102 are globel messages, with tha 
neme of tha object insartad: “There is no 





Famous LostWords. 


In December 1922, on a train from Paris to Lausanne, everything 
important Ernest Hemingway had written — except for pieces already 


in print plus two short stories — was lost forever in one brief moment. 





S: 
If Yo 
Respect 


In 1983, countless hours of Be r~4 one df - , Like true proportional spacing on 
precious writing will be lost to word ‘ ey all printers. And footnotes, indexes 
processing programs that cannot and table of contents - referenced, 





save text from a system crash. d numbered and formatted 
Only one word processing program can. automatically! Features that expand 
The FinalWord. your creativity while increasing your efficiency. 
if the power to your personal computer surges or .___PC Magazine calls The FinalWord, 
suddenly goes off, The EnaWord saves your text. ee Bee aoe a word 
When the power comes back, so does your immortal processing programs available.’ And you 
prose. Even text you delete can be recalled. can get it for most computers, including the 
And there's more. Like splitscreen editing, that IBM and Apple CP/M. 
lets you work with several documents Call 617-576-2760 


for more 


at the same time. Th e Fin alWor d information and a free brochure. 


All there is to say about word processing. 


222 Third Street. Cambndge, Massachusetts 02142 
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CANNON here!” and “You haven’t got the 
BALL!" Error message 455 is from the spe- 
cific message table, and says "The CAN- 
NON BALL is too mengled to fit in the 
CANNON.” 

If there are no errors, the program 
changes the location of the cannon ball 
from the player's inventory to the current 
room number and sets it to stete 1. Mes- 
sage 50 (‘The CANNON is now loeded 
with a 20-pound CANNON BALL."”) is 
selected, and the program hranches to a 
general routine that displeys the message 
and weits for the next input. 

If the pleyer decided to pick up the 
cannon ball again (TAKE CANNON 
BALL), the logic would be reversed. The 


Figure 3: BASIC program listing of o routine to LOAD THE CANNON in Elsinore. 


2000 IF OBJLOC(25) = LOC THEN GOTO 2020 REM cannon here? 





2005 INSERT = 25 


2010 OBJERR = 101 : GOTO 10500 REM issue error message & exit 
2020 IF OBJLOC(26) = -] THEN GOTO 2040 REM player has ball? 


2025 INSERT = 26 


2030 OBJERR = 102 : GOTO 10500 REM issue error message & exit 

2040 IS OBJSTATE(26) = 0 THEN GOTO 2060 REM cannon ball available? 
2050 ERRMSG = 455 : GOTO 10600 REM issue error message & exit 

2060 OBJLOC(26) = LOC REM take ball from player 
2070 OBUSTATE( 26) = 1 REM set ball to loaded 
2080 MESSAGE = 50 REM msg — cannon is loaded 

| 2090 GOTO 8000 REM display message and continue 


| Figure 4: The TURN THE CANNON program segment from Elsinore. 





3000 IF OBJSTATE(25) = 0 THEN GOTO 3030 REM cannon aimed at sea? 
3010 OBJSTATE( 25) = 0 : MESSAGE = 62 REM no, set it =0 

3020 GOTO 8000 REM issue message & exit 

3030 OBJSTATE(25) = 1 : MESSAGE = 63 REM yes, set it =1 

} 3040 GOTO 8000 REM issue message & exit 


Figure 5: The FIRE THE CANNON program segment from Elsinore. 


3080 IF OBJSTATE(26) = 1 THEN GOTO 3100 REM cannon ball loaded? 
3090 MESSAGE = 365 : GOTO 8000 REM no, issue msg and exit 

3100 OBJSTATE(26) = 2 REM set cannon ball = "used" 

3110 IF OBJSTATE(25) = 1 THEN GOTO 3040 REM cannon aimed at door? 
3120 OBJLOC(26) = 6 REM move ball to seashore 

3130 MESSAGE = 64 : GOTO 8000 REM issue message & exit 
3140 OBJSTATE(9) = 1 REM set door to "smashed" 

3150 OBJLOC(26) = 82 REM move ball to scholar's room 
3160 MESSAGE = 65 : GOTO 8000 REM issue message & exit 


state of the ball would be changed to 0, 
and Its locetion chenged to show thet the 
player is carrying it. 

The next step in this puzzle is for the 
player to swivel the cannon around to fece 
the door. The correct input is TURN THE 
CANNON. The cannon only hes two 
states—facing towards the sea or the door. 
When you use the word TURN, the pro- 
gram flips back end forth between them. 

In Figure 4, message 62 says ''The 
CANNON is now aimed out to SEA,” and 
message 63 says "The CANNON is now 
aimed at the DOOR.” The code at line 
8000 is the seme general messege handler 
used in the first example. 

Now that the cannon is loaded and 
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turned toward the door, it can be fired. If it 
isn't loaded, and the player types FIRE 
THE CANNON, he will get a sarcastic 
messege: "Once again the great hunter 
faces denger with an unloeded gun!” 

As you can see from Figure 5, if the 
cannon is fired when it is aimed out to see, 
the cannon ball will be moved to a loca- 
tion along the heach, set to stete 2 so it 
can't be used egain, and the pleyer gets e 
message telling what happened. If the can- 
non is eimed et the door, the cannon ball is 
still set to stete 2, hut It is moved to the 
room on the other side of the door, and the 
door itself is set to state 1. The message in 
this case says "KA-WHAMI!” The CAN- 
NON BALL hits the DOOR and smashes it 
to hits.” Look at lines 1 and 2 of Figure 2 to 
see how this stete change is used to con- 
trol movement in the game. 

I use location 0 for e sort of Never-Nev- 
er Land, where ohjects go when the player 
can no longer use them. Instead of setting 
the cannon ball to state 2, I could have set 
OBJLOC(26) = 0 and merely put out a 
messege saying that there was a big splash 
as the bal] hit the ocean and vanished. 
Either way, the pleyer isn't ellowed to fire 
the cennon again. 

Messages for the different object states 
are stored in e separate tehle, huilt from 
the script. Each time the pleyer goes to e 
new location or types LOOK (to request e 
description of the room he’s in) the driver 
checks for objects at thet location. If an 
ohject is found, the driver checks Its state 
and displays an appropriate message. 


Text adventures can be as complex as 
you care to make them. To evoid total frus- 
tretion, start hy writing e simple game and 
add to it as you go elong. The theme can be 
anything from deep space to high-rise 
apartment living. You can heve dragons, 
dinosaurs, eliens, or Little Bo-Peep. You 
can use your adventure as e tool to teach 
everything from the Bible to nuclear phys- 
ics. Whatever direction you go with this 
idea you can have a lot of fun. /PC 


Dian Crayne is the author of several 
adventure games published hy Norell 
Data Systems: The Phantom’s Revenge, 
The Hermit's Secret, Monster Rally, Val- 
ley of the Kings, ond Elsinore. She has 
been a programmer/analyst for 10 years. 
Her science fiction writings are published 
under the pseudonym Dian Girard. 





a true, low-cost 
network for IBM 
Personal Computers. 


Share and grow with PCnet from Santa 
Clara Systems . .. the true local area net- 
work for the IBM Personal Computer 


(PC) and its MS-DOS operating System. 


PCnet allows the sharing of hard disks, 
floppy disks, lectef-quality printers, 
modems, and int€rnal memory by all 
networked PCs. So you can add new 
dimensions of capability to your system 
while reducing your per station casts! 


True network news 
With its proprietary, on-board intelli- 
gence, PCnet permits direct communi- 








cation between all PCs in your network. 
If one goes down, the others don’t. 
Unlike other network products, a dedi- 
cated disk server is not necessary, saving 
you money. In fact, no extra hardware is 
required to add mote stations; just one 
PCnet board for each and you're set. 
Plus, PCnet is transparent to all JBM 
and compatible software. 


Service for thousands 

You have plenty of room to grow. And, 
as you add more users, your peripheral 
resource power and memoty capacity 
increase linearly. For all that it offers, 
PCnet is surprisingly easy co install. Just 
plug a PCnet board into an I/O slot of 
each IBM PC you want to include im your 
network. Then tap into the standard 
coaxial cable—offered in lengths of 
more than one mile with PCnet! 





The extras you'll like 

You'll appreciate the specialized network 
utilities available with PCnet. Like print 
spooling, multi-tasking, and file-lock- 
ing. Plus the ability to communicate 
with IBM PC look-alikes. In addition, 
the Pascal Bubble™ is supported under 
MS DOS. 


Full customer support 

Only Santa Clara Systems offers you 
worldwide support with PCner. A full 
90-day warranty. And a complete line of 
hard-disk storage products tatlor made for use 
with the PCnet, featuring up toa ¥2 giga-/ 
byte of storage per PC and removable 
Winchester cartridges for backup. 

See the difference sharing can make in 
your business. Our starter kit has every- 
thing you need to network two PCs right 
away—two PCnet boards, cable, and 
documentation. For more infggmation, 
call or write us today! . 


Santa 
Clara 
Systems, Inc. 


1860 Hartog Dr., San Jose, CA 95131 
(408) 287-4640/ Telex: 176309 SCS SNJ 


PCree is a registered trademark of Orchid Technology 
Pascal Bubble is a registered trademark of DATALEX 
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THE ULTIMATE SOLUTION 
TO THE PC EXPANSION DILEMMA. 


Every owner of an IBM PC, PC ti, PC XT or PC compatible 
computer has a terrific persona! computer, and one great big 


problem. With ail the different peripheral applications and func- f 


tions available today, how do you take maximum advantage 
of your computer when your computer gives you so few expan- 
sion slots to take advantage of? 

Until now there has been one basic solution with a multitude 
of ingenious, yet ultimately unsatisfactory variations. You could, 
in effect, Increase your expansion capability by buying a single 
Circuit board configured with a super, maxi, ultra, ee. 
tion of functions and applications built right into it. - = 
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The only difficuity with that approach, though. is that you 
end up getting the solution to somebody eise’s problem. What 
happens when you want a different set of peripherals than is 
commonly asked for? Either you dont get what you want, or 
you end up getting—and paying handsomely for—a bunch of 
unwanted circuits. And then what happens if you decide to 
add a function later on? or your computing tasks change? or 
anew peripheral becomes available? Every option you have 
will cost you a bundle. 


THE BUSBOARD SOLUTION 


Now from LNW Computers comes the perfect solution—a | 


circuit board so versatile that it comes with 64K of built-in 
RAM (expandable to 512K) and the ability to accept up to eight 
different peripheral modules in easy plug-in design. We call 

it the Busboard® and youll call it the answer to every expansion 
dream you've ever had. 

With the Busboard™ you'll be able to design an expansion 
board with the specific solutions to your specific problems. 
You can add a single coprocessor and 6 !/O devices, or up to 
8 separate (/O devices on a single board. You won't have to 


pay for functions you don't want, and you can buy additional | 


modules as you need them or can afford them. You can take 
modules off or add them on, and you'll never have to worry about 
obsolete boards when new functions become available. Your 
Busboard™ will always be abie to accept the latest Innovations 
in new product design. 

And, because the Busboard™ is modular in design and con-— 
struction, it costs a lot less than you might otherwise expect. 
You'll be amazed when you figure out the cost of a Busboard 

system custom-designed for your needs versus a preconfigured 
cur dosignad ter acensbnts ile ane 


The Busboard™ from LNW Computers. r 


When you look at your needs today and tomorrow, there just 
isnt any other intelligent choice. 


Phelan pseu ters nolan GE I he ee 
is a registered Corporation. HP is a registered trademark 
Corporation. Tandy is a registered trademark of Tandy 


of Microsoft Carporation. Xerox 
Osbome 


trademark of Xerox, 
Corporation. is a registered trademark of Osboms Computer 


Busdrive™ 
Spoolbus™ 


— sii teal 
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Busboard™ 
Allows for addition of I/O devices and additional processing 
ee eee eine 
RAM and and is cg] to 512K RAM in 64K 
Maximum Lo '04K aliows 


expansion to for emulation re Gusl-aided 

. spooling of SA oral ful be of CPYM 
PLUS™ adapter card. also comes with BUSDRIVE™ ahioh 
eee bon damacn eae , autos 
manuai quei Both diskettes are MSDOS™ (PCDOS) 
and CP/M-BEe . Suggested retail $349.95. Eanes used 


sizes 


Busboard” is available without coprocessor slot and RAM. Can be 
exclusively for 1/O module expansion. 


Suggested retail 
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Oigitai Research, trademark 
of Hewlett Packard. Kaypro is a registered trademark of Kay 
Corporation. 













reconfiguration. Modules sim- 
ply plug in and out by hand 
and require no special instal- 
lation procedures. 


In order to give you the greatest degree of custom-design 
fiexibllity, LNW Computers will be releasing new Busboard™ 
modules refiecting both the latest technological innovations 
and the most practical function applications. The following 
is a sample of the modules scheduled for release in the 
months ahead: 

Se ret ence cars © Se KTendineser PCs 


¢ IEEE488 Interface /O Module 
* BSR X10™ Controller 1/O Module 
* DTMF (Touch Tone™) Decoder 1/O Module 


* External Connector Mounting Bracket 
All Busboard modules and accessory products are available 
at leading computer stores nation-wide. For more information 


or the dealer nearest you call, = 





IN SCMPUTIERS 


2620 Weinut, Tustin, California 92680 
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THE ONE AND ONLY 


CRAMBO 








You've got a problem. Go to your THE 512K RAM CARD: 
favorite computer store. Ask to see their It too, is only $189 with 64K of RAM 
Combo Cards. Then ask about their RAM installed. And when you need more RAM, 
Cards. See the problem? Just too many to 64K Increments are avallable for $64 each. 
Pick from. Now, ask to see the CRAMBO™. And, SDRIVE, the electronic disk emulator, 
No problem. There's only one. Ours. Except Is avallable at no cost with the RAM Card. 


you don’t know what a CRAMBO Is. You've 
probably guessed it's a Combo Card piggy 
backed to a RAM Card. So it only takes up 
one slot in your IBM/PC. That's right. But 
here are the detalls. 





You can buy either of our boards 
separately for use In the XT or PC expansion 
chassls. But only our boards can be piggy 
backed to give you the one and only 
CRAMBO. And for only $359. 

Go check out the CRAMBO at the same 





THE COMBO II CARD: 
For $189 you'll get a Clock Calendar, store carrying all those Combo Cards and 

Async Communications, Parallel Printer and RAM Cards. If they don’t have the CRAMBO 

a Game Adapter. have them call us. 800/525-7674. Or write: 


Apparat, Inc. 4401 South Tamarac Parkway, 
Denver, Colorado 80237, 303/741-1778. 








15M PC ts a registered trademark of International Busineaa Machine Corp. 


AX Apparat.inc. 
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HANG ON 
TO YOUR HAT, 
CHARLIE... 





Winchester Technology 


ou can move your IBM PC! from the fast Lightning strikes twice. 
2 into the jet seam With the Personal If that’s not enough, you also get a lot of the 
Hard Disk™ from Corona. features of the Corona PC, our own 16-bit desktop 
— and portable personal computer. 


More power to you. 

The Corona Personal Hard Disk really revs up of main memory as a disk : 
your IBM PC, with none of the floppy Bomenece then run them at mereniete'? microsecond speeds. 
headaches and hassles. Like disk partitioning that supports several 

You get 5 to 10 megabytes of storage. operating systems at the same time, so MS-DOS? 

Speeds up to ten times faster than floppy CP/M-86? and Pascal are all right there when you 
disc drives. need them. 

The high reliability of a hard disk. Like simple menu operation that makes your PC 

In an easy add-on extemal package, or a con- friendlier than you would have believed possible. 
venient intema! plug-in. Small directories. Automatic backup. And much more. 





All backed by Corona's exclusive DataGuard 
and FailSafe™ data protection systems for maximum 
reliability. 

So if you're hungry for 
power and your IBM 


i ust cant keep 
you fulfilled, get your 


hands on the Personal Hard Disk from Corona. 

It'll set you free. 

The Personal Hard Disk is available in internal 
and extemal, 5 and 10 megabyte versions. For the 
name of your nearest Corona dealer, just call us toll- 
free at 800-621-6746.Or write Corona Data Systems, 
31324 Via Colinas, Westlake Village, CA 91361. 

(213) 991-1144. 
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FEEL THE POWER. 


Coren Data Systeme 1903 | tom TAM Corp 
tm Microact Sum Dita! Resensch 
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CP/M gives you anew world of PC power 


= 





Mm 
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..fOra new low price. 


Now, for just $60, you can have the world's most popular 
operating system for your IBM® PC. Only $60 for instant 
access to the largest collection of applications software in 
existence —literally hundreds of proven, professional soft- 
ware programs for every business and educational need. 
New highs in productivity. 
New enhanced CP/M-86° comes with print spooling, an 
exclusive feature that increases the work power of your 
IBM PC like no other operating system can. With print 
spooling you can print deciments and run applications 
programs at the same time. And, for the ultimate in 
efficiency, all CP/M-86 programs are upward-compatible 
to Concurrent CP/M the productivity breakthrough 
that lets your PC nin as many as four different 
programs simultaneously! 
New high-performance graphics. 
Another unique advantage of enhanced 
CP/M-86 1s GSX?* the new graphics 
extension that allows CP/M to operate 
the latest graphics hardware devices. 


DIGITAL 
RESEARCH" 


The best of everything in software. Pacific Grove, CA 93950. 


This lets you choose from a growing array of exciting, 
sophisticated graphics applications packages which run 
under the widely-accepted GSX standard. 
Great high-level languages. 
For programming under CP/M, Digital Research offers 
the most complete selection of professional-quality 
languages eal utilities for the IBM PC: CBASIC® and 
CBASIC Compiler,™ Pascal/MT+™ CIS™ and Level 
Il COBOL “C? PL/I, DR Logo™ and more. 
High time to buy! 
Before now, you'd pay $250 for CP/M-86 and another 
$75 for GSX. That's what makes new enhanced CP/M-86 
such a terrific value. At $60 it puts PC Power within 
reach of any budget! You'll find this enhanced 
CP/M-86 value in The CP/M Library,™ a selection 
of the finest in CP/M software for your IBM 
PC. Look for it today at your IBM PC 
dealer. Or contact Digital Research Inc., 
(408) 649-5500, 160 Central Avenue, 


IBM 1s a registered trademark of International Business Machines, Corp C1S and Level 1] COBOL are trademarks of Micro Focus, Ltd The logo and tagline, CP/M, 


CP/M 86, Concurrent CP/M. GSX 
of Digital Research Inc. © 1983, Digital Research Inc. 


. CBASIC., CBASIC Compiler, Pascal/MT +, DR Logo and The CP/M Library are exther trademarks or registered trademarks 
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SIGMA DESIGNS: 


Your Full Line IBM PC Expansion Products Supplier 


The Sigma Expansion Chassis/ 
Winchester Disk Subsystem: 


® Consists of an expansion chassis, one or two Winchester disk 
drives, and software running under DOS 1.1 & 2.0. 


® The Chassis’ Expansion Board allows up to 9 add-on function 
cards, and features a heavy-duty IOOW switching power supply. 

@ When operating under DOS 2.0, the SDI Winchester software can 
access either one(l) or two(2) 5, 10, 15, and 34 MB 5'/" 
Winchester disk drives. 


@ The subsystem is supplied as an Expansion Chassis only, Expansion 
Chassis with one drive, or with two disk drives. 


@ Other features include a super quiet fan, shielded interface cable, 
Driver and Receiver Logic cards to buffer ali signals between PC 
and subsystem, and easy installation. 





More Value For Your Dollars: 


Subsystem with Two Drives ® Expansion Chassis (Only) $795.00 
© Subsystem w/One Drive ® Second Drive 

5 MB $2095.00 5 MB $ 895.00 

10 MB 2295.00 10 MB 1095.00 

IS MB 2495.00 15S MB 1295.00 

34 MB 3295.00 34 MB 2095.00 





The Sigma famlly of add-on cards: 


SDI-ESC + Memory & Stack Board @ SDI-ESC + Memory: Socketed memory up to 512K (with Stack 
Board), RS-232 async. port, parallel printer port, clock/calendar, 
game adapter. Extra async. port when used with Stack Board. 
$395.00 at 64KB. 


@ SDI-SSC; Same as above, but without memory. The perfect 
addition to your new 256K PC or XT! Retails at $265.00. Call your 
dealer for additional products and price Information. 


ONE YEAR WARRANTY ¢ DEALER INQUIRIES WELCOME 





SDI-SSC Card 


SIGMA DESIGNS, INC. 


2990 Scott Bivd ¢ Santa Clara, CA 95050 © (408) 496-0536 e TELEX: 171240 
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Now For Your IBM! 
maxX! CRA 


iy THE CHECK REGISTER ACCOUNTING §S 
FOR PERSONAL AND SMALL BUSI 


WHAT IS MAXI C.R.A.S.? 


Maxi C.R.A.S. is THE computerized check ea an si Expenaelsuhtapale pee 
ou 


personal use. But don’t take our word for itl Com- 

pare it with any other system available for your cop 

puter. Read through our manual, and look g : “Plies ‘oP 
printed reports that Maxi C.R.ASS. prodypes orm 


istribution Stee a caildil 
k Reconciliation Statement 


and record keeping system for small business and wel count Activity Report 9 : 
aa ai 


BUT WILL IT WORK WITH MY 


talk to one of the thousands of peop 


Almost anyonel 
ple ee 


ed for 
pe mins ver where 
S. sie enough 
ba eS to use that it's 
vougl bet so! Dueck: too. It takes the 

f erything Poceiatal with a checking 


coe: printing Sat balancing your account, 
reconciling bank statements, and keeping extremely 


ai SPREADSHEET PROGRAM? ow 


NV eee 
For \defoiled forecasting, budgeting, ai analysis, 
Maxi C.R.A.S. interfaces EASILY with VisiCalc™, 
Multiplan, 1-2-3, Peachtext 5000, and Supercalc™} 


TELL ME ABOUPITS OTHER FR 


e Easy-to-use Data Entry routine 

eliminates errors. You don‘ 

expext to become a Maxi CB 
lotes option can Sed'to Ha 

hema! 


accurate records. And those accurate records are 
delivered in the format required for income tax 
preparation! 


BUT WHAT MAKES IT DiFFERENT 
FROM ALL THE REST? 


glad you asked! Maxi C.R.A.S. lets you write 
by hand, or it will print them for you 
it handles a virtually unlimited 


Mani C.R.A.S. — an indispensible tool for managing 
money most effectively. 


THEY LIKED ITI 


“We never thought we'd see the day, but here it is. 
We have published a review of a check register pro- 
gram that made us want to buy one.” 


dSta is fact half the story. Maxi 


Reprinted from a review of Maxi CRAS In the February 1983 issue of Creative 
© six detailed reports and statements: 


Computing magazine Copyright 1983 Ahi Publishing Company. 


WE INVITE YOU TO COMPARE! 
Compare Maxi CRAS with any other system available. We're sure you’ii 
find Maxi CRAS to be the most versatile, easy-to-use check register 
system availabie — at any price. 
Maxi CRAS wiil run on an IBM PC or XT with an 80-column display and 
either two floppy disk drives or one fixed disk. 


1-800-327-7172 


Visit your local dealer or call us toll-free today. 
(Dealer inquiries are invitedl) 
THE BUSINESS DIVISION 
PO BOX 3435 « LONGWOOD, FL 32750 
(305) 862-6917 
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DIVISION 


A Subsidiary of Scott Adams. inc 








MARKETPLACE/JANICE KEEFE 





A new kind of publishing: PC Disk Magazine, a 
collection of ready-to-run programs and 
documentation for PC computers makes its debut. 


Launching The Disk 


Magazine): We 
Have Lift-off 


It had to happen: With all of the computer “s 
magazines vying for your attention, now ra 
there's a magazine for your computer to 
read. PC Disk Mogozine's premier issue 
appeared in computer and bookstores in 
mid-August. The product, as its name 
implies, uses a megnetic disk instead of 
Ink and paper to convey its message. The 
first edition includes 11 ready-to-run pro- 
grams for PC computers, together with a 
complete manual. 

It represents, according to its design- 
ers, an entirely new way for authors to 
reech the owners and users of the IBM PC. 
“This is not a magazine on diskette,” said 
Editor Morris Effron. “The printed page is 
still the best way to convey information 
for humen eyes. The point of PC Disk Mog- 
ozine is to convey software in the easiest, 
quickest, and most efficient manner possi- 
ble.” 

The monthly PC Disk Mogazine was 
developed by Ziff-Davis Publishing, pub- 
lisher of PC Mogazine and many other 
popular “conventional-format” mega- 
zines devoted to computer users. The first 
issue had a press (and disk) run of 20,000 
copies which will run on any PC or PC-XT 
or compatible machine with at least 64K, 








with PC-DOS 1.1 or 2.0, and one disk drive 
(single- or double-sided). The magazine 
sells for $29.95 at computer and book- 
stores ($119.95 for a six-issue mail sub- 
scription). 

“We took a good, long look at the soft- 
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ware on the market for the IBM PC, and at 
the means of distributing that work to the 
user,” Effron said. ‘One of the things we 
found was that the less-expensive pro- 
grams—no matter how worthy—often 
were not reaching their markets. We look 












The convenience of a cafculator — 
The power of a computer 


PC-CALCULATOR ana 
PROGRAMMABLE 
PC-CALCULATOR 


Ci 


Software by 


for the IBM PC 


@ Financial Projections & Estimating 

@ Scientific & Engineering Calculations 
@ Adding Machine Applications 

@ Check Bock Balancing 
@ Numerical Scratch Pad 


PC-CALCULATOR 

w 16 digit accuracy w Automatic rounding 

w Selected number of decimal places displayed 

w All registers continuously visible 

w% Visible F key definitions w Automatic stacking 

w Operator error recovery w item count register 

w Three print modes, inciuding insiantaneous 
step-by-step record 

w® Diskette storage for results & data 

Full complement of tunctions including tng. log & power 


PROSTAMM ABLE PC-CALCULATOR 
All PC: iGaiaiatot features plus 
Ships powerful Braorarinaliaty 
Access over 250 programs 
Program Index & Dispiay 
Up to 102 steps per p’ net 
Conventent editing of individual program steps 
All program steps visible during entering & editing 
Selectable single step execution 
iat Program fouting indicator during execution 
Progri comments & screen messages 


OPTIONAL FINANCIAL MODULE 
Compound interest Calendar. Discounted cash flow, IAR, 
Bonds. and Depreciation 


SYSTEM REQUIREMENTS 

PC CALCULATOR and PROGRAMMABLE PC-CALCULATOR require 
an (BM PC with 64K memory one diskette Orive, and an eighty 
column display An eghly column printer ts optional 


ee,» eens 













CTEK CORPORATION 
748 E. Colorado BI, Pasadens, CA 91101 
213/795-7877 
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Specity © PC or C1 XT 
DESCRIPTION 
PC-Calculator naar Diskette 
———— §& Owner's Guide @ $29.95 $ 
Programmable PC-Calculator. 
Program Disketle & 
Owner's Guide @ $49.95 

ammable PC-Caiculator. 
Financial Module Diskette & 
Owner s Guide @ $59.95 
palsy ew UPS @ $1 BD for up to 2 units 
ber unit over 


Calitornia residents add 612% sales tax 
TOTAL $ 


QUANTITY 





g 





Allow 2 weeks for persona! checks 2100 
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at the Disk Mogozine as one wey for small 
progrems—works that might not other- 
wise acbiave commarciel success—to be 
packagad togather, duplicatad, end dis- 
tributed as e unit,” he said. "We can all 


ISK 
Magazine will include 
long programs that 
could not be listed in 
print, and our software 
will be debugged and 
ready to go. 


share the tremendous costs of produc- 
tion. 

“Tbis wey the product is out there, end 
the euthor can make some money,” Effron 
continued. ”And the usar receives e simi- 
lar benefit: e collection of programs thet 
may be worth more then the sum of its 
parts.” 


Reader Contributions 

Tha magezina wiil activaly seek contri- 
butions from readars for upcoming issues. 
For details concerning submission, send 
for the ’Software Submission Plen,” PC 
Disk Mogozine, Dept. 732, Ona Park Ave- 
nue, New York, NY 10016. Authors are 
paid on a per-copy royalty plen, based on 
seles. “We want our readars also to be our 
autbors,” Effron said. “They will deter- 
mine the content end tha succass of tha 
megazine.” 

Effron predicted that the product will 
appeal to software companies with smell- 
er pieces of software to offer. He noted thet 
the utility by Peter Norton, which is 
included in the premiar issue, is an off- 
shoot of the well-known Norton Utilities, 
and the bar charting program is an edap- 
tation of work by Jemes Toussignant of 
Mirror Imeges Software. 

“We purposely left the disk in source 
code end without copy-protection,” Ef- 
fron said. “We want our reeders to look et 
eech of tha programs included end learn 
bow they work, and we want to meke it 
easy to modify the software for individuel 
needs.” 
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Tha first issue includes the following 
programs. 


© Disk Mop, by Patar Norton. This utili- 
ty displeys e complete mep of any disk- 
ette, and can be used in file manegement 
and as an educational tool. 

e Loan Anolyzer, to evaluete alternative 
fixed-payment mortgage and loan egree- 
ments. 

e Automotic Bor Chorter, to produce 
grephs on screen or on a printer. 

© WordStor Configurotor, a manu-driv- 
en utility thet configures meny of the 
opereting features of tha popular word 
processing progrem. 

e IBM Motrix Printer Control, to allow 
easy selection of speciel printing features 
including boldfece, italics, end more. 

e BASIC Program Editor, e full-screen 
editor for sourca coda, including tha abil- 
ity to split screens to displey two separate 
segments simultaneously. 

e Hide and Sink, a battle game on the 
high seas. 

e Pyromid Motch, e geme of memory 
and reflexes. 

e Personol Cosh Flow Manoger, the first 
of a three-part system for tha maintenance 
and reconciliation of as many as four 
checking accounts. 

e Perpetuol Colendor, e utility thet can 
datarmina the day of tha week for eny data 
and the number of days between 2 dates. 

e Demographic Doto File, conteining 
state-by-state information from the 1980 
Census. 


“Tha purposa of tha Disk Mogozine is 
not to supplant PC Mogozine,” Effron 
said, “but rather to complement it. We'll 
be eble to include long progrems thet 
could not be listed in print, end our soft- 
were will be debugged end reedy to go.” 

Simiiarly, Effron said, tha packaga will 
not be in competition with the mejor soft- 
ware products in nationel distribution. 
“Our progrems will complement these 
packages as well,” he said. Effron notad 
the inclusion of e WordStor utility in the 
first issue, and said he expected such 
products as dBose II coding or VisiCalc 
templetes to be in future editions. 

Plans for tha second issue include 
another disk utility from Peter Norton, the 
second part of the Personal Cash Flow 
Monoger, e date file thet cross-references 
zip codes, telephone aree codes, and Post- 
al Service stete codas, a data ancryption 
program, and two games. /PC 





The Stock Portfolio System 


gets you out of the office 
and onto the golf course. 











The Stock Portfolio Use it to store quotes —_— investment expertise is RS 
System means more for historical recall. Or not necessary. A S 
leisure time, less calculate your return on complete monitoring 
worry time. investment before and system at your 

Use the STOCK after tax. fingertips. 

PORTFOLIO SYSTEM The STOCK See your dealer. Or 

and your IBM PC or PORTFOLIO SYSTEM send a check for $185 + : 
Apple Il or Ill to track provides advance notice $2 shipping (California & 
stocks, bonds, CD's, of stocks going long ; residents add $11.10). < 
options, cash accounts _ term, dividends coming s 

Pry btettant tt due, options expiring. 

investments. Computer or 

Also, tap into the 
Dow Jones News 
Retrieval service 
(optional). 

The STOCK 
PORTFOLIO SYSTEM 
generates complete 
recordkeeping reports. 

Such as Current 
Portfolio Status, Profit 


and Loss Statements, 








7 ¢. : 
_ ° . 
SMITH MICRO 
SOFTWARE 
PO Box 604, 
Sunset Beach, Ca. 90742 
] (213) 592-1032 


IBM PC ts a Trademark of international Business Machines 
Apple Trademark of Apple Computers Inc. 
Dow Jones News Retrieval is 5 tegistered Trademark of Dow Jones & Co. Inc. 





Start ahead. Stayahead. 


The Columbia Family: 
IBM-PC compatibility 
pelt ceoliestecvecelveteaecl ite 
and performance. 


y, Columbia offers you the 


highest level of IBM-PC hardware 


and software compatibility. 

Each Columbia microcomputer 
is delivered with software worth thou- 
sands of dollars for word processing, 
financial planning, communications, 
and more. 


World Headquarters: 
9150 Rumsey Road 
. MD 21045, 


Colum 





Stay ahead with Columbia’s 
economic multi-user capabilities and 
quality expansion products. 

Choose the very practical 
Columbia VP Portable, $2,995. Or, 
the flexible Columbia MPC, $3,395. 
The Columbia MPC with hard disk is 


West Coast: Euro; 
3901 ae Arthur Bivd. Limit 

¢ 

7 14) 752-5, 02166-4 
Telex 27777 


rk, Hong Kong, Israel, Italy, Malaysia, Nethert: 


ae 40: 
Beach,CA 92660 West Germ: 


Telex 852452 


$4,995. All prices include CRT con- 

troller with graphics and keyboard. 
Call (301) 992-3400 for the 

name of the dealer or distributor 

nearest you. Serviced and supported 

worldwide. National service b 

& Howell Service Company. 


—- 


DATA PRODUCTS, INC. 


chengladbach 2 


y 


tilles, Norway, Portugal, Spain, Sw 







INTERVIEW/PAUL SOMERSON 


Look at any software bestseller list and you'll see 
Microsoft hugging the top of the chart. PC 
visited MS Product Manager Tandy Trower to 
find out why. 


The Microsoft Touch 


Nosing your way up I-5 to the Bellevue, 
Washington hame af Microsaft, yau pass 
what is left af Mt. St. Helens. A few years 
back, this mejestic, long-silent dome 
papped its cork and put the drizzly Pacific 
Northwest momentarily on the mep. 

But there’s been an even bigger explo- 
sian a hundred or so miles upstate. Micro- 
soft was the brainchild af twa local boys 
who made very, very gaad: Bill Getes and 
Peul Allen. These twa wrote the BASIC for 
the first microcomputer ever produced, 
+ and have dominated the field ever since. 

Their aperating system, MS-DOS, hes 
| dethroned CP/M as the industry standard. 
| Their BASIC hums merrily away an aver 

one millice sticros, and their many other 
languages are scratching out toeholds 
among advanced users. And their lesser 


software, such es the MS Flight Simulotar 
and the MS/IBM Typing Tutar, has cash 
registers jingllng coast-to-coast. 

PC wanted to learn mare ebout Micro- 
soft’s past languege successes end future 
lenguege plans, and spoke at length with 
Tandy W. Trower, Product Merketing 
Manager af both business and consumer 
products. Trower is respansible for ell af 
Microsaft’s lenguege, educetianel, and 
recreational saftwere. 

The following conversation took plece 
in Microsoft's offices on the autskirts of 
Seattle, a bustling metropolis whose cars 
sport bumper stickers crowing “I Y Seat- 
tle—the Emerald City." Seattle Is about as 
far ewey as you cen get from Boca Raton 
and still vote. But it was a nod from IBM— 
the rabbi's kosher seal of approval—that 


ensured Microsoft's preeminence. And 
sent this reparter winging west. 

PC; Does Microsoft sell very many nanlan- 
guage, nan-aperating system products? 
Trower: We dan’t da taa many products 
in thot oreo. Whot Microsoft looks for in 
thase areas are ather classics like Flight 
Simulatar ar Decathalan that have dane 
extremely well for us. Althaugh we didn’t 
outhor the originol versian af Adventure, 
the odoptotion we did for micros hos done 
extremely well, In foct it hos done much 


_better thon I expected an the IBM PC, can- | 


sidering it is just ploin ald standard 
Adventure that was parted dawn o lang 
time aga. 

PC: De you hove any figures on bow mary 
IBM PC owners use your operating sys- 
tem? 
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Trower: I don’t have an exoct number. 
Portia Isaacson did research just last 
December, I think, and her investigotion 
showed that for IBM PCs, more than 95 
percent were using MS-DOS, 2 or 3. per- 
cent were using CP/M-86, and the remoin- 
ing percent were using the p-System. 
PC: Your BASIC, at least the cassette ver- 
sion, goes out with every single IBM com- 
puter, but are there any figures on how 
many PC owners actually use it? 
Trower: It's hord to soy. That BASIC is 
probobly used more than anything else. 
Most people use it simply to get 
acquainted with the language. I hove not 
seen an IBM yet thot did not have a disk 
drive built in. It's relotively uncommon to 
find anyone using one of the smaller 
BASICs. 

PC: Do you have a feel for how many peo- 
ple who buy IBM PCs use BASIC as 
opposed to those who just take the BASIC 
manual out of the carton and put it right in 
the closet? 

Trower: Not really. The majority of peo- 
ple who buy microcomputer systems gen- 
erally do so for a specific opplicotion. 
They buy MultiPlan or a word processing 
pockage or occounting package. 

I think they probobly spend their spare 
time with BASIC to get acquainted with 
programming because BASIC lends itself 
to cosuol use. I suspect that BASIC is used 
heavily in educotional institutions. BA- 
SIC is probobly the most frequently used 
piece of educational computer softwore 
around, if you compare it in relotive terms 
to anything else on the market. 
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the screen. 


file. 


Inventory sub-system. 


TELEPHONE DIRECTORY This directory 
Is a fast and easy way to keep a name and 
address book. Two phone numbers, a 
special date and a brief personal note are 
features. Data may be listed or displayed on 


MAIL LISTS & LABELS Records can be 
sorted by ANY field. Label or directory prin- 
ting can use al! or only selected records. 1,2 
«nd 3-up labels are supported as well as 
oversize packing labels. 1 to 99 copies of 
any label! may be printed. ‘Search’ allows 
browsing back and forth through the data 


PURCHASE ORDER CONTROL This sys 
tem makes ordering supplies easy and con- 
| trols all of the details. Descriptions can be 

stored or entered on a I-time basis. On 
| order quantity, item reorder point, ytd pur- 
chases and prime vendor are features of the 


PC: Of all the BASICs out there for micros, 
does Microsoft have the lion's share? 

Trower: In terms of BASIC in general, 
Microsoft is clearly dominant. In terms of 
the BASIC interpreter market, we believe 
thot we probably own greater thon o 95 


Ce 


is about as far away as 


you can get from Boca 
Raton and still vote. 





percent market share. In terms of the com- 
piler market, we shore that with some of 
our competitors, most notobly Digitol 
Reseorch. DRI hos two versions of BASIC 
on the market: their C-BASIC, pseudo- 
code compiler, ond their full notive code 
compiler. 

On the PC specifically, I don’t hove 
ony figures on how they specifically com- 
pore. My guess is thot we probobly domi- 
note the industry for the PC os well. There 
ore very few brands of personol computers 
on the market that have a name for them- 
selves thot don't hove Microsoft BASIC 
running on them. 

PC: How did Microsoft grab such a huge 
share of the market? 

Trower: Microsoft come into the micro 
industry as it was just starting. Everyone’s 


| SSB PATAXEASY 


{BM PC Software 
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DEALER INQUIRY 


WELCOME 
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PROGRAMMER UTILITIES . 


probobly heard the troditionol story of 
how Bill Gates and Paul Allen created a 
version of BASIC on on 8080 emulotor 
ond took it down with them to the folks at 
MITS ond got it up and running right 
owoy. So it wos reolly one of the first 
pieces of software ovoiloble for o micro- 
computer. 

The other significont event wos lining 
up the customers who come on soon ofter- 
ward—especiolly the eorly soles work 
that Bill and Paul did with Apple. After 
all, before he bought MS-BASIC, Steve 
Wosznioc olreody hod integer BASIC run- 
ning on his Apple. But, Bill and Poul were 
oble to persuode him thot he needed o ver- 
sion of Microsoft floating point BASIC on 
that machine. 

PC: How did IBM become involved with 
Microsoft? 

Trower: | don't know exactly whot went 
on, since I wosn't here ot the time. Whot I 
was told wos thot IBM originolly just came 
to Microsoft, and said, “Sign these non- 
disclosure forms; we just want to talk to 
you.” Then they sot down with Bill and 
Paul and discussed what products Micro- 
soft hod. The way that meeting was sum- 
med up was, ‘We'll get bock to you if there 
is onything we need to talk about. Don't 
consider this os anything significont. It 
doesn't mean that we'll do any business 
with you. It's just that we wanted to come 
up and talk to you.” A short time ofter 
they hod gone, there was onother contact 
from IBM saying thot they wonted to 
ocquire BASIC. 

There’s also the story thot they wonted 


Write/cail for information. 
CA +6.5% 


RETAILSALESCONTROL ..... $298 
WORK & TIMEBILLING ....... $245 
DATABASE MANAGEMENT ... S195 
TIME & MATERIALSINV ...... s19s 
PURCHASE ORDERCTL ...... $19S a 
PRODUCT INVOICING ....... $19S 
MAIL ORDER CONTROL ....... $95 
INVENTORY CONTROL ....... $98 
DATAENTRYGEDIT .......2- $75 
MAILLISTS & LABELS ..... $75 





$50 El 


SCREEN DESIGN AID ......... $35 
TELEPHONE DIRECTORY ...... $3s 
BAR GRAPH GENERATOR ..... $3s 
MENU DESIGN AID .....++++++ S95 


Data Consuiting Group 877 Bounty Dr #EE203 
Foster City, CA 94404 (415) 571-8100 349-4007 





an operating system to go along with the 
BASIC. As I understood the story, we 
referred them down to the folks at DRI. 
There are lots of rumors and I don't know 
what the true story is but that didn’t work 
out. So IBM came back up here and said, 
“Give us an operating system.” Fortunate- 
ly, we were able to provide them with an 
operating system. 

We had been working closely with 
Seattle Computer Products at that time. 
They had an operating system running on 
their system and we had an interest in 
keeping in touch with them. We are both 


Tze 


are lots of rumors. 





small computer industries here—obvi- 
ously, this is not Silicon Valley—who 
were keeping in cantact with one another. 


Actually, Microsoft back at that stage 
probably consisted of fewer than 15 
employees. We have almost 400 now. 

When IBM came up and said they 
wanted our BASIC, Bill and Paul warked 
with them on a specificatian for the lan- 
guage. Originally, IBM anticipated that 
they wanted to sell this at a low cost, 
which meant no disk drives, and so they 
wanted a cassette BASIC. It turns out 
there are prabably very few people who 
actually use an IBM with a cassette. It was 
probably o good gamble to go ahead and 
do it at the time. And the version of BASIC 
they wanted to do was to be drawn out of 
the history of some of the things we had 
done in BASIC. 

Back then, we had a standardized ver- 
sion of BASIC running under CP/M-80 
that we distributed through retail chan- 
nels. BASIC originally came aut af the 8K 
product that we sold to Apple, Cammo- 
dore, and Radio Shack. We added pro- 
gram development features that became 
extended BASIC. And then disk drives 
became a standard part of system, so we 


had disk extended BASIC. This then 
evolved into the BASIC interpreter when 
CP/M-80 came out. 





‘ASIC 
originally came out of 
the 8K product that we 
sold to Apple, 
Commodore, and Radio 
Shack. 


But all along, we had dane special ver- 
sions af BASIC far many of our Japanese 
customers, as well as same in the U.S. We 
were very much in the custam industry at 
that time, and there were lots of customers 
who had graphics ar saund and wanted 
extensians for those features. Eventually, 
we had a base of such features, which 
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Whether you are a new user or experienced and looking to 
round out your expertise you will be impressed with Personal 
Tutor™ Training Tapes Each package includes three detailed 
instructional tapes that wil! aliow you hands-on-experience at 
your own pace Our audio courses don’t take contro! of your 
computer away trom you. but gently guides you to master your 
system and the most popular software packages on the market 
Now you will learn how to use the power of the system you have 


invested in 





WORD PROCESSING: 
Easy Writer tt 


VisiFile® 
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PERSONAL TUTOR™ INSTRUCTIONAL TAPES 


DATA BASE: 


dBase tl® 
PFS®: Fule/Report 
Easy Filer® 


°59.95 
9.95 
49995 
Ces) 









© 3 audio-cassette tapes Add $250 shipping each item 
{No computer hook-up VISA/MC Accepted 
‘ necessary] Check (allow 2 weeks) 


@ Effective step-by-step 


computerese language 
® Quick reference summary 
card 






Sa ee | Poems 

° Wneaky eo Clinton, MD 20738 
pale in coordination (301) 856-2280 
owe pecialist | specity system when ordering 


® Diskette with examples 


A Personal Tutor™ 
«\ Will Awaken the 
“= Sleeping Giant in Your IBM©®PC 














A Division of ExecSystems 

















Note Open packages not 
retumable 








VisiTrend/Piot® "49.95 


“NOTE: Products still under development to be released soon Call or write for availability 
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were not part of our standord BASIC. But 
we integrated those commands—like the 
graphic features and the music, the full 
screen editor, and the light pen and joy- 
stick support—into IBM’s version, put 
thot all into o BASIC, ond then divided it 
up into the three levels IBM wonted. 

PC: Were there any things that didn’t get 
in to the BASIC? 


O. OF THE 


things that we're doing 
right now with all of 
our languages is moving 
them all into C. 


Trower: Not os for os I know. 

PC: Is IBM's version the most advanced 
that you put out? 

Trower: Whot IBM hos is whot we call 
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GW-BASIC, which is o speciol version of 
our BASIC interpreter. 
PC: What does GW stand for? 
Trower: There ore three things thot people 
think it stands for. One is thot it stands for 
Gee Whiz; one is thot it stonds for Gates, 
Williom; one is thot it stands for George 
Woshington. We hod written G BASICs in 
the past, and this wos o woy to differentl- 
ote thot G BASIC from the other G BASICs 
we had done. The idea behind GW-BASIC 
wos to build o stondordized product. 
IBM's was the first version of GW- 
BASIC. 
PC: What are all the BASICs written in? 
Trower: All the BASICs created up to the 
present are written in ossembly code. But 
one of the things thot we're doing right 
now with oll of our languoges is moving 
them into C. It makes them much more’ 
portoble. Moving from the 8080 to the 
8086 is reasonobly eosy, but moving from 
8086 code or 8088 code over to the 68000 
is o little more difficult. 

The version thot IBM shipped wos GW- 
BASIC 1.0, and whot we did ofter we dis- 
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tributed that through IBM was to go even 
further in our development cycle. We 
wonted to be oble to toke the same BASIC 
thot we hod written for IBM and provide it 


Tee 


problem with GW- 
BASIC is that while it 
has lots of nice features, 
they're all hardware- 
dependent. 





for other systems in such o woy thot OEM 
customers wouldn't be dependent on us 
for customization. It didn’t seem reason- 
oble for us to spend 5 or 6 months devel- 
oping each new version. We felt thot we 
hod o very nice BASIC thot o lot of cus- 
tomers were very interested in. But it 
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wauld be ridiculous if every custamer hod 
ta wait in line to get his version. 

The problem with GW-BASIC is thot 
while it has lats af nice features they're all 
hardware-dependent. And unless every 
systems monufocturer designed his hord- 
ware after the IBM PC, we couldn't outo- 
moticolly just put GW-BASIC on that sys- 
tem. So we farmed what we colled the GW 
Kit. Essentiolly, we took oll the high-level 
cade, the reai guts of BASIC, ond separat- 
ed it from the rudimentory features thot 
ore hordwore specific. 

We hove o set of specificotions ond o 
questionnoire thot we provide to oll OEM 
custamers. They produce low-level code 
that their engineers can write for their sys- 
tem o lot more quickly thon it would toke 
for aur engineers ta have ta learn abaut 
their system and then do the writing. Then 
they con link their routines tagether with 
the high-level cade of GW-BASIC and 
hove GW-BASIC up ond running very 
quickly. 

Standard GW-BASIC is not the most 
advanced versian we publish. IBM now 
offers 2.0 GW-BASIC, which it colls 
odvonced BASIC 2.0. This is o superset af 
GW-BASIC 1.0 with the odditional fea- 
tures to support DOS 2.0, ond the extra 
graphics. There are at least 2 to 3 dozen 
custamers for GW-BASIC right naw. 
GW-BASIC is an interesting product, 
becouse while it hos o standordized set 
of feotures designed originolly for the 
IBM PC, it’s also vorioble, so thot cus- 
tomers did not hove to be in ony woy 
locked in by the feature set of the IBM. If 
o customer hos greater graphic resalu- 
tian than the IBM, he can suppart a 





HE 
problem is that in some 
sense the IBM is not 
even compatible with 
itself. 


greoter graphic resolution; if he can 
support mare calars thon the IBM, ara 
greoter number of printer parts, he can 
do that. 


So, It’s possible for o customer to be 
very closely compatible with the IBM 
BASIC—os Compogq is—or very differ- 
ent. Very few systems are really differ- 
ent, because IBM’s BASIC hos become 
the standord for the 8086 MS-DOS 
world. Even so, we do still offer, 
through our retoil channels, the stan- 
dard farm af the BASIC interpreter 
without the graphics ond anything that 
is mochine-dependent. 

We've contocted most of our custom- 
ers obout moving their GW-BASIC to 
2.0, if they like. IBM’s compiler is not 
our standord compiler. If you compile o 
BASIC program on the IBM, it wan’t run 
on the Texos Instruments (TI). If you 
took our standard compiler, which 
daesn’t have thase extro extentians, 
you could compile o program on one 
machine and run it an anather ma- 
chine, provided thot the second ma- 
chine reads a standard 5%-inch MS- 
DOS formot. 

PC: Apart from the hardware-specific fea- 
tures, are there really any noteworthy dif- 


ferences between IBM's BASIC and most 
other GW-BASICs? 

Trower: Customers come to us ond soy 
they want to make their GW-BASIC clase- 
ly compotible with IBM's. On a feature- 
by-feature basis, they can be very campat- 
ible, right up there. The problen—ond 
this was mentianed in an orticle some- 
where—is thot in some sense the IBM is 
not even compotible with itself. Some 
saftware runs with o color graphics card, 
and some software doesn't. Flight Simula- 
tar is o good example. 

But, there ore areas where people run 
Into problems when they're trying to see if 
their version of GW-BASIC will run every 
opplicotion out there. When yau Iaak far 
compatibility, you're looking ot the hord- 
ware, and sometimes even timing can 
moke o difference. We faund that Flight 
Simulatar wauld experience o probiem an 
one IBM look-olike simply because the 
timing was a little different. 

We can suggest woys thot OEMs con 
moke their BASIC mare campatible to 
IBM's. But there’s another problem that 
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fosters incompotibility. A lot of the early 
softwore developers found little tricks and 
routines—I think some were octuolly pub- 
lished in the IBM documentotion—ond 
they PEEKed and POKEd to those rou- 
tines. If the hardware is not 100 percent 
like IBM's, such tricks moy not work. 

Also, when you move strings out to o 
file in IBM BASIC, the buffers for your 
files are stotic, just os they hod been with 
Microsoft BASIC. This comes out of the 
history of Microsoft BASIC where file buff- 
ers are alwoys stotic. With GW-BASIC, we 
mode o modificotion so thot these buffers 
would be dynamic, which doesn't present 
o problem if you write o clean opplico- 
tion. However, one software developer 
hod o problem with one of his pockages. 
After he would field his strings out to the 
file, he knew thot on the IBM they were 
being kept in o stotic buffer, and so he'd go 
back in with his pointer and PEEK, then 
pull those strings bock out. 

Well, good programming proctice soys 
you don’t do thot, and you don't go look- 
ing around inside BASIC for hard od- 
dresses or routines to take odvantage of. 
Any softwore thot does thot on one ver- 
sion of GW-BASIC will be less likely to run 
under another version of BASIC, becouse 
those things can’t be identical. 

PC: Some of those PEEKs and POKEs are 
inserted to speed up programs. 

Trower: Thot's why we offer compilers. 
An interpreter, by its very noture is going 
to be slow, ond the IBM, while it’s an 
excellent mochine, is not running the fas- 
test processor it could. There ore mo- 
chines on the market todoy thot willprob- 
obly run our version of BASIC foster than 
it would run on the IBM, becouse those 
other systems were built ot o loter dote 
and hove foster processors in them. 

But speed reolly hosn't been much of 0 
problem. We've olwoys hod the hallmork 
of being oble to provide o closely compot- 
ible compiler with our interpreter. In foct, 
they're probably greater than 97 or 98 per- 
cent compotible. The leftover percentage 
makes o lot of sense if you understond 
where the incompotibilities are. 

We provide the interoctive environ- 
ment of the BASIC interpreter, so thot you 
can go in and write your programs and get 
them all running nicely, and do things 
like jump out of the program and odd 
lines. The Interpreter provides many pro- 
gram development feotures. Then when 
you finish, you can run the program 








through the campiler for the speed odvan- 
tage; generolly a compiled version runs 
three to ten times foster thon its interpre- 
tive counterport. 

PC: Yaur flaating paint standard is differ- 





OOD 
programming practice 
says you don’t go 
looking around inside 
BASIC for hard 
addresses or routines to 
take advantage of. 


ent from Intel’s. Intel uses the JEEE stan- 
dard. Isn't this a real potential problem? 
Trower: Well, mast peaple who use Intel’s 
numeric processing chip ore more inter- 
ested in languages like Poscol ond FOR- 
TRAN where we hove put 8087 support 
into the languages. The numbers I have 
dan’t indicote thot there are thot many 
PCs out there with 8087s. 

PC: That's probably because IBM an- 
nounced its availebility only recently. Six 
months ego there were only two or three 
companies that supparted the chip and 
sold the necessary software. Now there are 
about half a dozen; so it is growing. 
Trower: I'm not denying thot there isn’t o 
market for the 8087; I'm soying thot most 
people don’t need it. When we first devel- 
oped BASIC far IBM there wos no ossur- 
ance as to when ond in what quantities 
thot chip would be ovailable. Up to the 
present, we've gatten mare demand for o 
decimal-based math pock in our BASIC 
thon requests to move to the IEEE stan- 
dard. 

If we shifted ta that standard, it would 
make some existing software out there 
somewhot incompatible, becouse the nu- 
meric formot and the woy doto is stored 
would be handled differently. You would 
foce o trode-off in terms of compatibility 
with whot's already aut there. 

PC: What about GW-BASIC are you proud- 
est af? 

Trower: The graphic routines, the music, 
ond the extro GW odvantoges have pro- 
vided significant features far that BASIC. 


We've continued to enrich the languoge os 
much os we con, with the odded GW fea- 
tures. These are probably whot most 
OEMs who come to us far BASIC now 
want. They don’t come for the standard 
BASIC; they want the GW-BASIC, partly 
becouse they want to hove ot leost os 
much os the IBM does, but olso becouse 


the extra feotures thot we added allaw 
BASIC users ta tap into the hordwore 
capabilities of the system. 

Grophics copability is probably the 
most notoble feature af thot BASIC, 
because it's so papular these days. And 
the obility to drow lines and circles ond 
different shopes on the screen—which 
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gives yau same idea af the internal poten- 
tial af the machine—is very attractive ta 
the OEM because it means that even a 
chiid ar a beginning programmer can sit 





Y NO MEANS 
is BASIC a static 
product here. 


dawn and tap inta the power that he has 
in the system. 

With the saund abiiities af GW-BASIC, 
far example, yau dan't have ta design any 
camplicated assembly language routines 
ta try ta generate music out of the hard- 
ware, even thaugh all yau have is a tiny 
speaker. Light pens and jaysticks are 
probabiy nat used far many seriaus appli- 
catians, but they mean that there's a levei 
af interfacing ta the camputer that doesn’t 
farce yau ta ga strictly thraugh the key- 


BACK ISSUES OF.. | 


Add to your PC Magazine collection today, 
whiie copies are stiii avaliable. The more 
complete your library of back Issues, the 


board. 

Peaple want ta get at mast af the harse- 
power that’s sitting in their camputers. 
And generally the anly peaple wha have 
been able ta da that in the past were the 
saftware wizards, wha magicaiiy tickled 
the bytes and were able ta praduce fantas- 
tic pieces af saftware. The fact that we've 
built these extentians inta BASIC allaws 
even someane an a very simple level ta ga 
in and experiment with thase features. 

That's nat the aniy avenue that we've 
taken with BASIC. Because there’s been 
demand from the business community far 
certain extra features that wauld heip 
them write business applicatians, we 
have reieased a Business BASiC campiler, 
a special versian af aur conventianai 
compiler. it has a decimal-based math 
pock that can imprave yaur precisian if 
yau deai with manetary amaunts. 

In the past, Microsaft's math pack had 
been binary-based, which is great far all 
the different applicatians BASIC is used 
for. Peaple use it far educatiana! pur- 
pases, engineering, scientific pragram- 


™ 


ming, business pragramming, and just ta 
get famiiiar with camputers. The binary 
based math pock is quite sufficient; it 
actually adapts itseif ta these different 
enviranments. But when yau're dealing 
with manetary amaunts, it helps if yau 
can target yaur math pack far that. 
That’s a specialty market, sa rather 
than add thase special business features 
ta aur BASIC, we have created a separate 
Business BASiC compiler. it is different 
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honest effort to keep our 
ear to the users out 
there. 





from GW-BASIiC, but cames aut af the 


same root af the tree. We've added extra 
features iike multi-line functians, so it's 
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really designed for o more odvanced pro- 
grammer who needs to write serious busi- 
ness opplicotions in the BASIC. It’s ovoil- 
oble for MS-DOS, and is not mochine spe- 
cific, so it will run on the PC. 

By no means is BASIC o static product 
here. GW-BASIC is not the end of Micro- 
soft's BASIC. We get lots of inquiries, and 
we make an honest effort to keep our ear to 
the users out there—not just our OEM cus- 
tomers but the people who ore octuolly 
using it—to find out whot kind of oppli- 
cotions ond feotures they wont. 

PC: What do they ask for? 

Trower: There ore o lot of people osking 
for things like ISAM suppart, and form 
support. There are o lot of inquiries osking 
If there will be any woy to hove BASIC 
files and Multiplan files tolk together. 
Many people are stil] Jooking for further 
enhancement to the graphics packoge 
because thot's very ottroctive. 

The version of GW-BASIC thot we hove 
right now could never fit in an 8-bit sys- 
tem; it could only fit on 16-bit system, so 
when the technology jumped from 8 to 16 
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it was o terrific relief; it olowed us to put 
all these extra features Into BASIC. But 
even so, everyone would like to odd new 
features. 

A lot of users would like to toke all the 
versotile BASIC features and make them 
totally portable, so they would not be lim- 
ited to one mochine. Users ore reolizing 
thot there's o greater world out there than 
just the IBM-PC; thot IBM hos motivoted o 
whole reolm of 16-bit systems. 

People would like to see more program 
development feotures built into the BA- 
SIC, utilities for searching and finding 
text, ond the copacity to reploce text. 
There hove been suggestions for some sort 
of built in cross-referencer. A number of 
things thot ore in BASIC now could 
alwoys be oppended os utilities. Now thot 
we hove an environment, we put just the 
choicest things in the BASIC. 

PC: Generally, do upgrades coincide with 
upgrades in DOS? 

Trower: Yes, thot’s o good point. With 
BASIC os well os with oll our Janguoges, 
we're limited in terms of whot we can do 
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by the environment we're in, which is, 
frankly, why I'm glod thot most of our 16- 
bit work is done in operoting systems thot 
we're very fomiliar with, such os MS-DOS 
and Xenix. Bill Gotes hos mentioned sev- 
eral times thot his interest and the interest 
of the company os o whole are to be oble to 
provide enough support in the operoting 
systems so thot people don't hove to go 
oround the operating system to try to write 
their code, which olwoys leads to incom- 
patibility from mochine to mochine. 
Right now, one of the biggest drow- 
backs is providing o generic form of 
BASIC thot ollows you to do screen posi- 
tioning. Thot’s o hardwore-specific func- 
tion. If we can integrate things like screen 
pasitioning into the operoting system, and 
perhops take the graphics out—there is 
no reason why graphics support hos to be 
in the languoge—we would moke o lot of 
people hoppy. 
PC: So you're saying that you'll eventually 
have all those graphics features in the 
operating system? 
Trower: Right. To hove some sort of sup- 









port for people who want to do screen 
positioning, so they don't hove to make 
calls to the hardware and write routines to 
do it. Instead, they should be oble to call 
directly to the operoting system and hove 
the operoting system provide thot envi- 
ronment. 

PC: Is this a general trend you see happen- 
ing? 

Trower: Yes. There is definitely o commit- 
ment on Microsoft's part to increase the 
functionality of the operating system to 
make software more portable. 

PC: Apart from GW-BASIC and the two 
compilers, are there any other BASICs that 
will work on the PC? 

Trower: We sell our products directly to 
IBM, which basically selis them os if they 
were their own products. In oddition, we 
hove our retoi! outlet. In March of this 
year we started rolling out our MS-DOS 
languoge products. 

We've put oll of our standard lan- 
guages under MS-DOS os well. So we hove 
our standard BASIC interpreter, the core 
of whot GW-BASIC is built on—if you 





stripped owoy the graphics and the screen 
positioning you come down to standard 
MS-DOS BASIC—and we hove o stondard 
BASIC compiler olso for MS-DOS, and we 





HERE 
is no reason why 
graphics support has to 
be in the language. 


hove the Business BASIC compiler. All 
these products ore designed for MS-DOS 
systems, so they'll run on the IBM, the 
Wong, the Compag, the TI, and others. 
PC: Have you heard any complaints about 
this? 

Trower: One of the things thot hos been 
most surprising to us is thot people— 
especiolly in the 8086 family of processor- 
based computers—still feel restricted, 


since the programs ore limited to 64K of 
code, and 64K of doto. In the 8-bit orea, if 
you hove the BASIC interpreter and the 
operoting system in there, you hove whot- 
ever is left to do your program. Now in the 
18-bit orea, with some of BASIC's house- 
keeping in memory, you get obout 60K-or 
61K of program space, which is more than 
twice whot anyone ever hod before. 

PC: But if you're up to the 60K area in pro- 
gramming, shouldn't you be writing pro- 
grams in other langueges? 

Trower: Thot's whot we hod thought. But 
many people really expect to be oble to 
program in o large space, even in BASIC, 
though they hove more than twice os 
much os they hod previously. 

We're looking for olternotives in the 
8086 world to see whot we can do in thot 
area becouse people do comploin obout 
their program space or their doto space. 
Some of these people who ore writing seri- 
ous opplicotions hove tremendous 
amounts of doto to store, lorge orrays for 
instonce, and even though users hove o 
lorger environment than they hove ever 








hod before, they still soy thot if they hove 
0 512K mochine they'll wont to use oll of it 
for BASIC. 

It's o little unreol to me, but I can 
understond why they would like to use 
more thon they hove. People didn’t soy 
“Aho! We hod more spoce than we hod 
before.” They soid ‘How come you don’t 
let me use my full mochine?” Thot's one 
oreo where we are looking ot how we best 
con provide olternotives. 

For exomple, you con get around the 
spoce limitotion in Business BASIC by 
linking seporote code program modules 
together. No single one of them con be 
lorger thon 64K but you con link several of 
them together. You ore still limited to 64K 
of doto but by linking modules together, 
you con use more memory thon you nor- 
molly could with the normol compiler. 
There ore woys of providing lorger 
oddress spaces, but it’s o little complex in 
the environment thot we're in. 

PC: Earlier you mentioned 68000s. Is that 
because some of the code you now write is 
for 68000-based machines, or is it because 


you think that chip is going to assume a 
dominant role in the future? 

Trower: It's obvious right now thot the 
dominant chip out there is the 8086 fom- 
ily. It's hord for me to soy whether this will 
continue to be the cose. Obviously, there 
is o voriety of chips in thot fomily thot will 


Ew: 


in BASIC, people 
expected a larger 
program space, even 
though they had more 
than twice as much as 


they had previously. 


handle some of the limitotions of the cur- 
rent one. 





PC: How do you keep in touch with end 
users to hear how they feel? 

Trower: Well, on the PC specificolly, peo- 
ple hove questions ond call us becouse 
they know we originoted BASIC. We find 
they ore somewhot frustroted by the foct 
thot we generally cannot provide ony 
informotion or ony support directly to 
them. It is difficult to exploin to them thot 
this is IBM’s product and thot our contract 
with IBM soys thot they will provide sup- 
port for the product. Thot's os it should be; 
if we storted providing fixes, or wolko- 
rounds, IBM would hove o tremendous 
time trying to support thot product. 

PC: You just started a book division. Does 
this mean you are going to do things like 
tutorials, or is it just sort of an end run to 
help users who have these kinds of ques- 
tions? 

Trower: The publishing group is o new 
enterprise here. We get comploints some- 
times, thot people don't feel—as in the 
cose of BASIC—thot the monuols ore reol- 
ly tutoriol enough. Well, they were never 
meont to be tutoriol; they were reference 
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documentatian, and a lat af people would 
like ta hove samething that introduces 
them to our languoges. I think the boak 
publishing route will be oble to help fill 
that need ond that we'll probably publish 
some books thot motch aur products. That 
will not only enhance our sole of the prod- 
uct but will help peaple became mare 
familiar with the products we have. 
PC: Do you have a master plan far the con- 
tinuing evolution of BASIC, ar is it just a 
question of adding mare and mare refine- 
ments and utilities with each successive 
generatian of DOS? Does Microsaft phila- 
sophically feel that BASIC shauld become 
the lingua franca of computing? 
Trower: Well, since BASIC helped Micro- 
soft get started, and is o product that 
brings customers ta Microsaft, we hove a 
cammitment ta it. We feel it’s o very vioble 
language, and olwoys has been. While it 
was originally develaped far educatianal 
purposes, it’s turned into o longuoge thot 
is used far all types of develapment. 

I think we'll be very cautious not ta let 
it turn inta a tatal hadgepadge. We try 


very carefully to screen what we feel are 
impartant enhancements ta add ta the 
product. The product is by na means stat- 
ic or dead, ond we will continue ta 
enhance it and add features. 





HERE 
s definitely a demand 
for enhancement of the 
Business BASIC side of 
the language. 


What is its future directian? Right naw 
we have GW-BASIC with its graphic fea- 
tures, and we have Business BASIC. 
There's no reasan at all why thase fea- 
tures hove to be totally separote. So there 
is some cansiderotian an haw to better 
integrate thase two fomilies an the tree. 

Rabats are anather patential area far 


BASIC. Obviously, you need to be oble to 
program thase things. I can't say that 
Microsaft will definitely move in thot 
orea, but it is an oreo of interest. They ore 
essentiolly computers on wheels; thot's 
how Androbat touted their system. We 
may da a speciol version of BASIC for 
such specific morket niches. 

There is definitely o demand for 
enhancement af the Business BASIC side 
of the longuoge. This is reolly interesting 
becouse we olso sell COBOL, so we obvi- 
ously believe in COBOL, too. And it is 
probably mare appropriate to talk about 
COBOL in o micro warld now than ever 
before becouse it is o fairly large languoge 
ond generolly is run only on lorge sys- 
tems. Same peaple cansidered it o miracle 
that it ever fit in an 8-bit system. 

There are people naw programming on 
minicomputer BASICs and COBOLs, wha 
ore interested in moving their applica- 
tians down into the micro environment. 
They really couldn't realistically look ot 
that befare becouse 8-bit micros just 
didn't provide a large enaugh environ- 
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ment. But now yau have 16-bit micros thot 
have larger programming space, and hard 
disk drives for lorge storoge capacity. 
PC: What about sauping up BASIC with 
really advanced features? 

Trower: In some respects we have some 
rother odvanced features right now In 
GW-BASIC: the event-trapping features, 
for example. What you are octually doing 
fs setting a programmable interrupt that 
sits there wotching and waiting for some- 
thing to hoppen while your BASIC pro- 
gram is processing all this other stuff. 
When you find thot situotion hoppening 
yau con go off ond target the control of 
your program somewhere else. 

PC: You just came out with Lattice C— 
what's your cannection with Lattice? 
Trower: We basicolly felt thot C wos o 
very Importont longuoge to hove. Al- 
though we have o versian of C running 
with aur Xenix aperoting system, we 
didn't have anything for the MS-DOS 
operoting system. To be honest with yau, 
even os fost os this company is growing, 
there ore only o certain number of things 
that we can do ond it's a motter of picking 
ond choosing whot opportunities exist. it 
seemed reasonable to us thot if there waso 
good product out there on the market sat- 
isfying o need in on important part of our 
product niche, we would work out a 
licensing arrangement to distribute it 
rother than spend the time ta ga ahead 
ond develop it. 

PC: What are some ol the others that were 
picked up? 

Trower: Our new versian of Lisp. It's spe- 
cifically torgeted right naw far the IBM 
PC. We soy it runs on the PC. It also runs 
under CP/M-80. We are moving through o 
transition right now where it will become 
an MS-DOS version. There will be some 
enhoncements. The only real difference Is 
that documentotion will help you under- 
stond what the difference is between haw 
some features might work on the PC ond 
how they might be different on the MS- 
DOS system. Lisp was ocquired from on 
autside software saurce. As with Lattice, 
we felt thot it was o good product. 

PC: When you do samething like this do 
you fine-tune it ar da you release it with- 
out making any essential changes? 
Trower: Well, in the cose of both Lisp ond 
C, the only thing thot we do is repockage. 
There is same difference between the C 
thot Lattice sells through Lifeboat and the 
ane we'll sell, but nathing that we really 





C86 - For Professional Programmers 


Complete C Tight Code No Royalties Library Source 


© C - The Language for Professional Programmers: C combines 
full control of the machine with the best productivity features. 
C is used by: 
IBM Bell VisiCorp Digital Research MicroPro Wang Microsoft 

e A Complete implementation - C86 includes all of the features 
described by Kernigan and Ritchie. C86 delivers portability, 
consistency, FULL C. 

e Extensions include long identifiers and additional data types. 

® Tight code is produced by C86. Only needed code Is linked 
from the library. The January 1983 Byte benchmark shows 
C86 as the fastest. 

® No Royalties are payable to us on C programs you sell. 

© Library Source provided includes UNIX I/O support, interface 
with and control of the Operating System and of hardware, all 
functions described in K & A, a Mathematics Library, and a 
Trigonometry Library. 

© Overlay Support allows development of large programs. 

® Assembler may be used to write a function. Macro support can 
increase productivity. Programs are ROMable 

e Our Update Policy helps you to keep the Gest Personal Com- 
puter C Compiler for the 8086 as the technology improves. 





See your Dealer tor: 
0 Free information: “C86 Product Description”............. NC 
O “The C Programming Language” by K &A.. b 
O “The C86 User Manual”.............. sanded 29 
© C86 Compiler Diskette and Manual..........0.00005 395.00 
We support alt common formats under PC-DOS, CPM-86, MSDOS 
and MPM-86. 
VISA and Master Card accepted. 
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Numbers 
got you down? 





Get out from under the avalanche of abstract numerical data with 
the powerful new graphics package designed for the IBM PC by 
Mirror images. 


Mirrorgraph transforms unwieldy figures into clear, visual repre- 
sentations. Bar graphs, pie charts, and line graphs make evaluation 
of your figures far more revealing thancolumns of numbers ever 
could. 


Sophisticated enough for comprehensive analysis, Mirrorgraph 
is so simple to use you'll be able to quickly produce professional 
charts with ease, either on the screen or in hard copy form. 


And the best number of all is its low price of $59.95. 


So get out from under those numbers. And let Mirrorgraph take 
over instead. 


Contact your local dealer or send check or money order to Mirror 
Images Software Business Division, 1223 Peoples Avenue, Troy, 
NY 12180. Please include $1.50 for postage and handling. NY 
residents add 7% sales tax. Credit card orders are also welcome. 


Requires64K,DOS 1 1, double-sided drive, color graphics ® 
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1@M tsa trademark of International Gusiness Machines Corp i 
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monkeyed with. The difference is thot we 
hove version 1.04; Lattice hos 1.03 out 
right now. They gove us o version thot wos 
o little more odvonced—there is on object 


E 
believe in COBOL, too. 


module disossembler in our version thot 
isn’t in the other one. They'll eventuolly 
put out thot enhonced version through 
Lifeboot os well. 

We also put our library monager ond 
our linker in it for oll of our 16-bit lon- 
guoges. We included the linker though 
most people get thot with MS-DOS ony- 
woy; we wonted to moke sure people hod 
it. 

PC: Lattice offers a large library of subrou- 
tines. Do you also offer that? 

Trower: No. 

PC: Will theirs work with yours? 
Trower: It should work just fine. 

PC: Are you also planning to put out 
libraries that will help programmers? 
Trower: No, not ot the present time; we 
ore just providing the compiler. We ore 
looking in oll the languoge oreos for good 
utilities. In the cose of the Lattice product 
we felt thot they hove some utilities thot 
ore great. Our mojor concern wos to pro- 
vide the longuoge itself, ond if there's o 
significant utility—I’m not saying their 
library of subroutines isn’t significont— 
thot we will greotly enhance the sole of 
our product or help program development 
people, we will either point people to thot 
product, or work out o licensing orrange- 
ment if it’s significont enough. 

PC: Is your Pascal compiler a version of 
IBM’s or your own? 

Trower: Well, essentiolly IBM's Poscol is 
our Poscol, os well. They come from the 
some source, and the version of Poscol we 
distribute through our retoil chonnels is 0 
slightly more recent releose thon IBM's. 
PC: Can you give us a list of the languages 
that you do sell? 

Trower: For MS-DOS-bosed mochines, we 
hove the BASIC interpreter ond the BASIC 
compiler, Business BASIC compiler, our 
COBOL compiler, Poscal, FORTRAN, C, 
ond Lisp. 

PC: What about LOGO? 
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Trower: No, LOGO is o very interesting 
longuoge. It's primorily being used right 
now in educotionol communities. 

PC: Is it a fast-growing market? 

Trower: Definitely. I con't soy thot our 
eyes ore closed to LOGO. Generolly, our 
strotegy in the post hos been to provide 
longuoges for programmers. I'm not soy- 
ing thot LOGO isn’t a languoge for pro- 
grammers, but ot present, it's more of o 
computer literocy longuoge. In some 
woys, we're wotching it very corefully 
becouse thot’s how BASIC got storted. 
PC: Are there any other languages out 
there that are going to be important for the 
micro market? 

Trower: There ore other longuoges out 
there. I've heard of versions of RPG for 
micros ond versions of Dibol. There ore 
odherents who love FORTH. 

PC: Do you think that between C and 
BASIC and the others Microsoft produces, 
you have the market covered? 

Trower: | think we provide probably the 
best in terms of the widest possible range 
of longuoges right now. 

PC: Do you see one language taking over in 
the future? 

Trower: I see C becoming very significont. 
I don't know thot it will toke over. People 
odopt to certoin longuoges and become 
comfortoble with the feotures those lon- 
guoges provide. From the programmer's 
viewpoint, C is great, because for most 
people who program in ossembly lan- 
guoge it's o very noturol progression to 
move into C. 

Someone coming out of o more trodi- 
tionol longuoge environment would prob- 
obly find C o little harder to get used to 
becouse he wouldn't hove oll the built-in 
functions thot he used in his other lan- 
guoge. I see C becoming very significont in 
program development. We hove o lot of 
ongoing interno! projects where we move 
o lot of our softwore into C. 

At Microsoft, we're also involved with 
programming on o different level. If you 
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* Prospective Property Owner Income Forecast 

¢ Persanal Financial Statement 
* Internal Rate af Return 













ACRS Tax Calculatians and Analysis 
Raw Land Syndicatian 
Graphs included in many analyses 


You don’t need an MBA to use the Real Estate Guide 


The templates are fully integrated inta 1-2-3; many users can’t 
tell where |-2-3 staps and our templates begin! 
You dan’t have ta spend haurs analyzing a potential invest- 
ment— do it in minutes with the Real Estate Guide! 
The Real Estate Guide runs on any camputer that supports 1-2-3. 

Available for only $159.95. 

Manual only $29.95. 

Subsequent price applies to purchase of templates. 


Check. VISA or Mastercard 















ee Kingwood Place, Suite 163 * Kingwood, TX 77339 
(713) 358-7191 © Telex 775-705 


Dealer Inquiries Invited 
t-2-3 is a registered trade mark of Lotus Development, tne. 








BUY/SELL DECISIONS | 
ON LIVE DATA 


© UPDATE PORTFOLIO VALUES IN SECONDS 

*¢ BE IN ON MARKET TRENDS WHILE THEY ARE HAPPENING 

¢ GET ALL THE INFORMATION YOU NEED TO MAKE INFORMED 
AND TIMELY DECISIONS 













The Software package that automatically loads data from Dow Jones News 

Retneval® into your VisiCalc* pricnTlOo mi sooursey Ne lo need to roar 
to make Inveatment decisions wi 
broker, Detailed financial data 






802-229-0368 FOR FASTEST CREDIT CARD ORDERING 










TCM 176 on SOURCE 
70036 1377 on COMPUSERVE 










PLEASE CIRCLE YOUR MACHINE MAKE AND MODEL. 
Lhave: IBM™-PC, TRS-80* 11/12/16, Ill, Apple® 1+, ITE, or III 

CG SEND COPIES VIS\BRIDGE/ DJ™ So I can use the power of my 

VisiCalc on Wall Street information from Dow Jones. Comes with complete terminal 
package. ( 9296.00 each postage paid ORDER TOTAL 


PAYMENT METHOD: CHECK___ MASTERCARD__. VISA__ 
¢. ooo 
EXPIR. DATE_____ SIGNATURE 






















© SEND MORE Lala et GN: VIS|BRIDGE: DJ, VIS\BRIDGE/REPORT, 
SORT, AND OENERAL LEDG! 
Aek about multi-copy Garptnate nx or Institution discounts. 


Yi0\Brsdgo/DJ~ lag trademark of Betuticne Ine. wecsie o. —amma st vasinr TRH amen Tent Gap IAI FC 8 
tea of Dees ome @ Ota 
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A 
ming os well os the troditianal kind. 
There's 0 lot of effart right naw gaing into 
our Multitaol family af products, thot will 
let users da such things without having ta 
know anything about programming. 


TIS 
probably more 


a iate to talk 


about COBOL in a 
micro world now than 
ever before. 


PC: Will there be a shell that ties all the 
Multitool components together? 

Trower: We da affer a product, sart af a 
shell far MS-DOS, although it's certainly 
nat samething that ties everything tageth- 
er. But it's the first step. It ollows you ta 
laak at yaur directary and paint at differ- 
ent things. It bridges the gap between the 
Multitaal products, by taking the inter- 
face we've been very successful with and 
giving users o meons of using MS-DOS in 
that orea. 

PC: What you seem to be saying is that in 
the future, hard core programmers will 
use C, and beginners will use same type af 
programming-like taals that don’t require 
cading. BASIC is caught in the middle. 
Will it always be around? 

Trower: If you're talking abaut 20 years 
from now it's a little hard ta say. I think 
there's still o long life ahead far BASIC. I 
don't see onything in the short term that 
would preclude BASIC from not continu- 
ing aut there. 

BASIC is a language that peaple ore 
exposed ta mare thon ony other softwore 
that's oround. When they buy a persanal 
camputer they moy not always indulge 
themselves in working with it. But peaple 
like BASIC. It’s the anly thing thot reolly 
provides them an oppartunity right naw 
ta get familior with their system sa that 
they can actually control it. 

If this is somehow reploced with an 
environment thot ollows people thot 
much occess without hoving to ga inta a 
troditianal language, it’s possible thot 
peaple might nat use BASIC anymare. I 
think that’s still a lang woy off. /PC 











FOR $54 WE'LL KNOCK 


__ YOUR SOCKS OFF. 


AutoCAD™ brings so much design/drafting power 
to the IBM PC* you'll be astonished. 


Send us $54, we'll send you the Demo. 

You'll see. 

You can create user-defined screen menus from 
ordinary text files. You can define parts libraries sim- 
ply by drawing them. You'll focus AutoCAD's power 
in tight on your own specialized requirements. 

Specifically AutoCAD can... calculate and display 
the distance between any two points or the area 
enclosed by any number of points automatically ... 
provide 127 layers and colors for selective viewing or 
plotting as if on transparent overlays... work at any 
level of detail using full bi-directional zoom facility... 
create and edit drawings of any size, to any scale... 
move, copy, modify, erase, rotate, and scale vertically 
and horizontally ... generate repetitive pattems auto- 
matically ... use as components both previously cre- 
ated drawings and basic elements such as a line of 
any width, a circle, arcs, and solid filled areas. 

Drawings are created with a light pen on screen 
menus, digitizing tablet, commands on the keyboard, 
or any combination. All systems support Summa- 
graphics and Houston Instrument digitizers and the 
complete range of both Hewlett-Packard and Hous- 
ton Instrument plotters. 

AutoCAD is,the definitive breakthrough for 
architectural or landscape drawing... drafting for 
mechanical, electrical, chemical, structural and civil 
engineering ...and printed circuit design. 

You'll see. Chances are, then, you'll want AutoCAD 
for your very own. And that will cost you just $1000. 


* Minimum Configuration Requirements for IBM PC 
(note that there is a choice of three diftering versions) 
PC-DOS Operating System version 1.1 
128K memory 
RS-232 serial port IBM compatible at standard address 
1-I18M dual screen version monochrome display adapter with monitor 
-color/graphics display adapter with monitor 
2-Vectrix version-Vectrix VX384 on parallel port 
-monochrome display adapter with monitor 
(on the 18M and Vectrix versions above two monitors are required) 
3-Hercules version-Hercules graphics board 
-IBM monochrome display adapter with monitor 


IBM is a registered trademark of international Business Machines Corp 
AUtoCAD is a registered trademark of AUTOOESK, Inc 


EUSA 


DIGITAL CONTROL SYSTEMS, INC. 
45 New York Avenue, Framingham, MA01701 © (617) 875-3555 
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EXTERIOR DESIGN 
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PRINTED CIRCUIT 





Send the coupon. 
GRD GE ee eee eee eee 
DIGITAL CONTROL SYSTEMS, INC. 
45 New York Avenue, Framingham, MA 01701 
Gentlemen: Here’s $54. Show me. : 
Vl be wearing garters. 


| 
Name 
Company —— | 
Address i 
Cth State ip i 


Mass residents add 5% sales tax 


DvISA DIMASTERCARD Card # 


Expires). Signature = 
Ge Ee ee ee ee eee eee 





Now the ien multiuser leader 
[Yo u'g-\-$ dele y belo sK- mek (-) dros gey''(omel-Jabhelom 


For over two years Sierra PC-GT allows any IBM PC pbs} > gelorsljlojeMeorce Mes ste| 

Data Sciences has been Coy @l=}\, Rofesseterorsle) (= 4 Om Co) one ASCII CRT for each 

fol-Jthic-seboleme coh forste-rel ber-rereyeat-Memore) s-yeqelmecteliecy focofethiloselot mers) Orsi \ mevel_me) | 

multiuser systems to science user system. Each user gets Sierra Data's unique MXDOS 

fosstomrelettle'A a separate processor. No disks is necessary no 

Now that advanced processor sharing. No bestoi i @ateh @eslorsy@it lc ker) 
ie) a a eae ueblek reduced performance. No fo (olel-ro Mp \ (okey ta coir meistorste(--3 

ao ae toe © to costly additional PCs. No re-compilations. No re- 

I LORIT=) Blame seW-p.ctrece}conveverg:g ; installations 

new product...PC-GT. ybeve)himecoleMeye(- Bs uercye : 





7 


From Single-User Crunch... to Multiuser Luxury. 
Get more access to your PC today. Order PC-GT now or contact: 216-892-1800 
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HARDWARE 
SOFTWARE 


a 
Fresno, CA 
Product Support Division © 25700 First Street * Westlake, OH 44145 
(216) 892-1800 © TELEX: 980t31 WOMR 
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MegaPlus II: 
THE ULTIMATE 
EXPANSION 
FOR IBM* 

PC OR XT 


This really is the only board you need to 
expand your IBM PC or XT There 1s quite a 
selection of multifunction boards available today. 
with many of (heir manufacturers trying to pile 
up the scare of so called ‘functions’ But when 
you look to see what [hey do you find some real 
creative definitons of “function” as well as 
some pretty useless features MegaPtus II has 
the features you need on a board that is cast 
effective, versatile and reliable You can start 
Out with the basics as standard equipment, and 
can add features as the need arises Or you can 
get it all nght now ~~ in one slot 


THE BASICS 
MegaPlus I! has three functions standard Parity 
checked and fully socketed memory up to 256k 
in 64k increments, Clock/calendar with battery 
back-up, asynchronous COMmuNicalion port 
{RS232C senal} which can be used as COMI or 
COMz. (DTE for a printer, DCE for a modem} 
Also included are SuperDrive™ disk emulation 
and SuperSpooler™ printer buffer software Op- 
wonal ts a 100% IBM compatible parallel printer 
pon, and a second async port for another $35 
each Both options are socketed so you can add 
them later should the need arse 


CLOCK/CALENDAR 

& CLIP-ON BATTERY 
Our clock 1s powered by a2 simple $4 lithium 
watch battery It is clipped on, not soldered like 
some other clock boards How useful is 2 
battery warranty thal requires you to send your 
board to the manufacturer to replace it? We 
send you a diskette with 2 program that sets the 
time and date when you [um on your computer 
Now your plograms will always have the 
correct time and date on them without you ever 
having to think about it (Just which version of 
that Program you were writing Is the latest 
one?) 
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THE MEGAPAKS 

The pictures show the optional 256k MegaPak" 

the 12Bk version, and the newqame pak These 
boards mount “piggyback” on the MegaPtus Il 

The 256k Mega Pak gives the old style PC's with 
only 64k the ability to add SI2k of memory in 
one slot The !2Bk MegaPak 1s for the new 
machines that can hold 256k on their PC's 
motherboard This board along with the 256k 
on the MegaPlus Il gives you the total of 640k 

the maximum usable under 20 DOS Now you 
cancreate disk drives in memory up to 360k. set 
aside plenty of space for print spooling, and still 
have plenty of memory for your biggest pra- 
grams There is a new game port MegaPak 
option It uses any IBM compatible joysticks or 
paddles It plugs onto the pin connectors just 
above the edge connector so you can add one 
even if you have ane of the memory MegaPaks 


FREE SOFTWARE 

SuperDnve™ disk emulation software creates 
‘disk drives” in memory which access youu 
Programs at the speed of RAM memory Super 
Spooler™ print spooler allows the memory to! 
accept data as fast as (he computer can send 11 
and frees your computer for more productiver 
work Both programs are compatible with | | 
and 20 versions of DOS 


CHEAP SOFTWARE TOO 
What good 1s great hardware without sormn 
great software to use it with? We offer son 
temfic prices an same of the popular program 
you will want to use your board with How! 
about the cream of the spreadsheet programer 
SUPERCALC’, for just $159 Or maybe OBASE : 
by Ashton-Tate for just $409 We now have thi 
new standard for word processing programer 
SUPERWRITER for S179 kt combines a ven: 
powerful, yet easy to use word processinw 
program with a spelling checker and the abulith 
to do mailing list/form letter generaton 


WHY BUY IT FROM US? 
Quality and Seruce With over 100.000 boards in 
serce AST Research is one of the leadinor 
suppliers of enhancements for the IBM PC AA 
Qubie’ we provide the sence and supponc 
most companies just talk about We realizes 
how integral this board is to the use of yous 
camputer What good 1s a warranty if it takes 
weeks for repairs to be made? We offer 48 hous 
turnaround or a replacement board on aié 
waranty repairs Do you hear anyone else 
making this promise? if you still are not cann 
winced, and want to compare prices, remembers 
we don't charge extra for credit cards. oo 
shipping if you sull want to buy elsewhere, asiz 
them if they wall face the acid test 


THE ACID TEST 

Qubie" (say cue-bee-A] gives you a 30 daré 
satisfaction quarartee Onall boatd purchases f 

you are not completely satisfied we will refunos 
the entre cost Of your purchase as well as part 
the postage to return it Ifyou canget one of ous 
compeutors to give you the same quarantees 
buy any other board you think compares anor 
return the one youdon't like We're not worneos 
because we know which one you will keepq 
We also offer a one year parts and laboo 
warranty An additional one year extendeo* 
warranty 1s available for $50 


pr aera 
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THIRSTY FOR A 384k MULTIFUNCTION BOARD? 
HAVE A SIXPAKPLUS™ 


Since the introduction of PC DOS 20, the 
Capabilities of the PC have been increased with 
the ability to address up to 640k of memory. 
With the current PC having 256k available on 
the computer motherboard, you need another 
384k to reach 640k Great you say. but multi- 
function boards only have room for 256k on 
them Enter the SixPakPius™ Not only does it 


hold up to six banks of 64k panty checked RAM, 
but includes battery powered clock/calendar, 
serial port. parallel printer pon, SuperDrive™. 
and SuperSpooler™ software standard Optional 
is an 18M compatible game pont And of course 
you get the “Plus” of AST engineering and 
fehability, and the seruce and suppor of the 
largest dealer in the world for AST products 


SPECI A L Buy a 384k SixPakPlus™ with 


OFFER 


game port and get a FREE 
ConnectAll cable bracket. 





1/O-PLUS 2™: 
MEGAPLUS SANS MEMORY 


Here is the answer for those who don't need 


, additional memory but would Itke all those 


other quad function board features The I/O- 
Plus 2™ comes standard with a clip-on battery 
powered clock/calendar and asynchronous 
communication pont {RS232C senal} Also in- 
cluded are the SuperDrive™ electronic disk and 
SuperSpooler™ pnnt spooling software Optonal 


| i$ a second asynchronous pon (DTE for a 


printer, or DCE for a modem], a parallel printer 
adapter, and the best game paddle adapter on 


eanohre i cu fr nc Agut mou. anar(ri fui 


the market What's so special about our game 
adapter? Not only ts itan 18M standard game 
pon. but it can also use low cost. widely 
available Apple compatible paddles and joy- 
sucks And like its big brother MegaPius II, all the 
options are socketed so you Can buy them later 
ifthe need arises So if your memory needs are 
sausfied, |/O-Plus 2™ gives youall the input and 
Output ports you might need — for less than 
the price of most single function boards 30 day 


satisfaction quarantee included 
SU aac ricw: AMeararilce urioqncert 





“IBM 5 ame 


tk of Internatonal Business Machines 


QUBIE' 
DISTRIBUTING 


g EUROPE: 
4809 Calle Alto Tempo House 
Camarillo, CA 15 Falcon Road 
93019 -eodeo S¥11- HK 


compare COMPARE §j 
compare COMPARE 


OURS: 31 mm dot pitch, 80 column text THEIRS: 43 mm dot pitch, 80 column text. 


THE PRINCETON HX-12 
HIGH RESOLUTION RGB COLOR MONITOR 





(LUNUATNTANI 
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Ste 





- 


processor ,, 
should be an 
extension of 
your mind, 


pte: on Data Gereral, IBM FC, 
2000 and Zenith 2-100 — 
Ap TeThar@s to be annauneead soon. 


aS e—7|[rt 


SSE a 


a: 


A good word processor 

should feel comfortable, and let you 

put your thoughts down yy ost 

neortaaiy It itabould ve automatic 
ts] 


tes, merge, 

attr ead mate The screen Should be 

uncluttered and give you an honest view 

of your text without annoy cores. 
WordPerfect does all this an 


has Ot ee tac at ines 

like Harvard, RCA, State Farm, and 

Texaco. The software in ee 
jocumented, is guar: 

available for ahedlate livery. 


: SATELLITE SOFTWARE 
P Oe a 


aad te 





(801) 224-8559 (200) 321-sSe0G 
TELEX 946523-168 
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E WORLD’S MOST 
HICS TECHNOLOGY. 


You'll never see Infocom’s graphics 
on any computer screen. Because 
there's never been a computer built 
by man that could handle the images 
we produce. And, there never will be. 
We draw our graphics from the 
. limitless pn ef your imagi- 
nation—a technology so power- 
ful, it makes any picture 
that's ever come out of a 
screen look like graffiti 
ee comparison. And 
ly knows how 
. ir wifleast your 
\. imagination like 
Infocom. 
, Through our 
prose, your 
imagination 
makes you part 
of our stories, 
in control of 
what you do 
and where you 
go—yet unable 
to predict or con- 
trol the course of 
~ events. You're 
confronted with 
= situations and log- 
i ical puzzles the like of 
which you won't find elsewhere. 
And you're immersed in rich <2 
ronments alive with personalities as 
real as any you'll meet in the flesh— 
yet all the more vivid b ati 
they're perceived directly by 
mind's eye, not through your eter 
nal senses. The method to this 
magic? We've found the way to plug 


















catapult you into a whole new 
dimension. 

Take some tough critics’ words 
about our words. SOFTALK, for 
example, called ZORK® III's prose 





our prose right into your psyche, and 





“far more graphic than any genic 

yet achieved by an adventure with 

graphics.” And the NEW YORK 
TIMES saw fit to print that our 
DEADLINE™ i is “an amazing feat 
of programming.” Even a journal as 
video-oriented as ELECTRONIC 
GAMES found Infocom prose to be 
such an eye-opener, they named one 
of our games their Best Adventure 
of 1983. 

Better still, bring an Infocom game 
home with you. Discover firsthand 
why thousands upon thousands of 
discriminating game players keep 
turning we write into 
internets bestsellers. 

puns Infocom. All words. No 
ein e secret reaches of your 
mind are beckoning. A whole new 
dimension is in there waiting for you. 


pth 


The next dimension. 


Infocom, Inc., 55 Wheeler St., Cambridge, MA 02138 


Hep neta tan. Commodore 64, CPM 8° DEC Rasnbow, 
DEC RT 11, [BM. NEC? APC. NEC PC-8000, Oxborne TI Professional. 
TRS-80 Model {. TRS-80 Model II 








The ei Commands an. 
Control Key combinations 
are easily found. 
Operating Procedures and 
Glossary provide helpful, 
nontechnical explanations, 


Tape 2 covers advanced top- 
tcs and refinements. 


annie Criterion Personal Learningware is available for: 
DOS 2.0 by Microsoft 
1-2-3 by Lotus Development Corp. 
Wordstar by Micropro International Corp. 


Sold at most fine computer stores. 


Technilogic 
2634 Chapel Hill Boulevard, Durham, North Carolina 27707 919/493-4560 
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Major commands are sum- 
marized on Side 2. 


Tape 1 gets new users up and 
running on their own. 


With two hours of recorded 
instruction, learning to use 
your m can take as 
little as half a day. 





Three Reasons IBM Personal Computer Owners 
Should Use CREATABASE™: 


e Ease ¢ Power « Price e 
CREATABASE is designed especially for your IBM PC. 


Eaay-to-uaa: CREATABASE iete you 
organize businese end personel In- 
formation with just two simple steps 
to efficient record keeping. First, 
define a flie by telling CREATABASE 
about the informetion kept in tha 
flle, and how It ehould appear on the 
screen. Second, type In your dete 

es if you were filling out a form. 
Your date ie now at your fingertipe, 
to seerch, updete, sort, and print. 


CREATABASE le completely menu 
driven. Function key meanings are 
diepleyed throughout, so there’s no 
need to remember command names 
or key assignments. Heip screene 
are avallable at the push of a button. 


CREATABASE fits on one diek to 
eliminate time consuming and con- 
fusing diek-awapping. | 


The CREATABASE manuai contains 
a step-by-step tutorial to 
demonetrate ail features. 


pfs: flis ae 
CREATASASE pfs: 


————————— 


Help Screens eee ee 


Powarful: CREATABASE lets you 
add, delete, update information and 
raorganiza your files with juat the 
press of a button. 


Screen designs and report iayouts 
ate completely under your control. 
Deeign your data Input ecreen to 
look like a form you alreedy use. 


Our flexible report formatter lete you 
dealgn reporte, form latters, mailing 
iabeis, llata, invoices, etc. 


CREATABASE data Is even accesel- 
bla from your own programs. 


inaxpenaiva; At $75, CREATABASE 
is the beet value in informetion 
management aoftwere on the market 
today. Compare our ie vie to 2 Us 
competitors, T.1.M. itt , VielFlie® 

and pfa: file & report™ , and eee for 
youreelf. 


Ussr-Designed 
Input Screens 


Lists, Form Lsttsrs SS —————————————————— 
Labeis, Pre-Printed 
Forms 


Rendom Record 
Access a ey Ksy 


User-Designed 


Calculsted 
Fisids & 
Totsis 


Ganarai Faaturea: 


Flexible screen design 

Flexible report design 

Fuil-fleld editing 

Key fleld for extremely fest 
access 

Fast and flexibie essembler 
lenguege sort routine. 

Process recorde In keyed, eorted, 
or antry order 

You can chenge key fleld at any 
time 

Add or delete fielde without data 
te-entry 

Totally flexible search criteria on 
any or eil fleide 

Supporte all printers and 80 col- 
umn displays 


Flia Faaturaa: 


Muitipie fiies on one diekette 

Up to 1200 (64K) or 2200 records 

(126K) per file 

Entire file muet reside on one 

diskette 

Maximum of 16 fielda per record 

Poselble field typee and iengtha 

are: 

a — Alphanumeric (62) 

A — Alphanumeric, Ali Capitele 
(62) 

N — Numaric (14, with up to 13 
decimai plecea) 

D — Date (6, format ie MM-OD-YY) 


PCsoftwere provides service and 
aupport for all its products. 


a ei LBP ococtewore 


9120 Gramercy Dr. #416 


Pee | RBA [ee [BREE wr | a 
2200 (128K) 2200 (DS Disk) 32767+ 327674 
= ay 


San Diego, CA 92123 


Record 619-279-2482 


Types of Fisids pf 

Cherscter/Fisid | 

Chsractsrs/Record 2000 + 2400 
Especisily 

Peace for 


Order today. 
eae Price 


Mastercard and Visa accepted. 


*PN Programming needed to provids this capability: 
? In practics, disk capacity limits flis size {8.9., 3 singis sided disk with 200 characters/record will 


becoms full st about 700 records). CIRCLE 354 ON READER SERVICE CARD 























IF YOU'RE CONFUSED 
ABOUT BUYING A 

PERSONAL COMPUTER, 

HERE'S SOME HELP 


Computers come in two parts. _ they belong. And keeps the capa- 
One partis the"hardware" the —_ bility at your fingertips. It's that 

machinery itself. The other is the simple. 

“software which tellsacomputer § Simply see for yourself 

what to do, the way a driver tells a You can read any number of 

car what to do. interesting books and mag- 
Without software, a computer azines about personal 

can't do anything. And viceversa. computers. You can 


You have to buy both. ask your friends 
Buy the software first. who have 

Since the reason youre buyinga them. 
computer is to get the capability 
the software gives you (remember 


it's the software that tells the com- 
puter what to do), it makes good 
sense to pick the software first. 

Start by making a list of the 
things you want the computer 
to do. Possibilities include word 
processing, inventory control, 
accounting, graphics, recordkeep- 
ing—you name it, there's probably 
software that does it. 

Next take your list into a com- 
puter store and ask the salesper- 
son to demonstrate software that 
will do the things you want. 

Even though you'll need a com- 
puter for the demonstration, keep 
in mind the computer is just a 
vehicle.The softwareis the driver.  thacctpe heres 
Once you've decided on software, —_ no substitute fora live 
picking the rest of the computer demonstration. 
system will be that much easier. When you do go shop- 
The simpler the better. ping, we recommend _. ll 

Some people will tell you that you take a look at 
software has to be complicated to the PFS° Family 
be powerful. Nothing could be fur- of Software. 
ther from the truth. Designed 

Good personal software should the way we 
be, as the computer people say, think a soft- 
“friendly.” Meaning thatithelps you ware family 
do what you wantto do without get- should be: 
ting in the way. simple, 

Good software keeps the com- straightforward 47 
plications in the computer, where and powerful. / 


Currently there are four software 
packages in the family: PFS:‘WRITE, 
PFS-FILE, PFS:REPORT and PFS: 
GRAPH, with more on the way. 
Here's alittle more about each of 
them. 

PFS:WRITE. The simplest way 
to get your message across. 

PFS:WRITE is ideal for people 
who want to make their wniting time 
more productive. It displays what 
you write on your computer screen 
so you can make revisions as you 
compose. 

With WRITE, youcan correct mis- 
spellings or substitute one portion 
of text for another, with just afew 
keystrokes. 

Andwhen youre through revising, 
WRITE shows you"on-screen "just 
how your document will look 
when it's printed. So there 
are no surprises afterwards. 

WRITE also works with 
most popular software pro- 
grams, including the PFS 
Family of Software. 

This feature allows you to add 
names and addresses from mailing 
lists to generate form letters. Or 

























PFS:GRAPH. 





combine columns of numbers or The simplest 8 
graphs with your text. way to spot trends. 
PFS: FILE. The simplest GRAPH is ideally suited for @ 
way to getorganized. = professionals who need charts or © 
FILE is basically apaper filing graphs in ahurry. 
system without the paper.So —All you dois specify the kind of 







you can record, file, retrieve 


graphor chart you want and enter the 





and review information ina information.GRAPH doestherest. 9 -<————————_—-———-—-— 
fraction of the time it takes with a GRAPH transforms columns of | Pcees | 
conventional filing system. facts and figuresintopie,lineand | FREE | 
With FILE, you arrange your bar charts so you can spot trends ; | 
informationona"form" youdesign quickly and make better-informed “KS ; | 
yourself. And when you need to decisions. D2 uy / PFS | 
track something down, FILE sorts GRAPH works with PFS: oy iy ae “f SOFTWARE 
through your records electronically. WRITE, PFS-FILE,VisiCalc® LEE Lope | 
Itlets you retrieve informationina _filesor dataentered directly - : ‘CATALOG 
variety of ways soyoucanbeas ——intothe computer.Andsup- “""m_— i 
selective as you want. ports most popular printers and 1 | 
PFS:REPORT The simplest plotters. pene | 
way to sum it all up. Send for our Free | Addres | 
REPORT is a powerful analysis PFS Software Catalog. 1 city | 
tool that works with FILE. It'll tell you more about the PFS | j | 
REPORT sorts through your files  FamilyofSoftwareandhowtouseit, | Ste %ip——§— | 
and retrieves the information you're _—it'sfree.Andallyouhavetodoto | Iplantousea personal computer: | 
looking for. Then assembles it all getoneisretumthe couponbelow | Oat home Dat work O both | 
into one report, so youcan analyze, or see your participating PFS | Mail to: PFS, 422 Aldo, | 
plan and make better-informed dealer. | Santa Clara,CA 95050 | 
decisions. The PFS Family of Software. [eta a 2a _ 
REPORT is also good at math.It  _We'vealreadymadecomputers “Pig 4tegistered taderiark of Software 
quickly sorts through columns of simpler to use. Mountain View, CA 94043. The PFS Family of 
numbers and performs calcula- Nowwe're makingthem simpler Software currently runs on the Apple? IBM? 


tions, so you won't have to. 


to buy. 


Compaq? Texas Instruments® and 
equivalent personal computers. 
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Meet TH ountant Hereis = 
a Peachtt' mpatible q 
frware hat will do 4 
everything the pak will . 
do and more. much more — for 
jess money: ‘ 
The Accountant jseasy toleam and use 
completely menu-driven and includes sam : 
data files tO help you ect 4 nd running ~ fast. =: 
Read the chart below. then call us for our : 
information packet. why we SaY: 
No Comparison: 
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W..... you already own an IBM Personal Computer 
or you're thinking about buying one, you need PC 
Magazine. 


PC Magazine is the independent guide to IBM Per- 
sonal Computers. Each monthly issue is packed with 
the latest information for everyone who's interested 
in IBM Personal Computers. 


This is the magazine for finding out how to put 
together the best IBM "PC" system...and how to 


get the most out of it. Every month you'll receive ‘ 4 Vy bo 
hundreds of colorful pages of evaluations, in- “by Ong 0% 1s 
sights, and straight talk from respected ex- Ouy. plone ts , 


perts— professionals in computer science as : d Py ley 
well as lawyers, businessmen, writers, ed- 
ucators and many others, 


PC covers software, hardware, applica- 
tions, and every other topic of impor- 
tance to the thousands of IBM Personal 
Computer users who read it. To make 
sure that we give you the facts you 
need, we include a special “User- 
to-User" section, a “PC Wish List;' 

and news about IBM Personal 
Computer clubs, events 

and publications. 


Right now you can save up 
to 31% on an introductory 


Vy 
Ling “9s 


PC Magazine 
P.O. Box §98, Morris Plains, NJ 07950 


Tr: 

subscription. And if you're Yes! F 

5 ge . « I want to subscribe to PC, the independent guide 

sah dissatisfied with PC, to IBM Personal Computers: 

just write and tell us—you'll (J One year (12 issues) only $21.97~ 19% off! 

receive a prompt refundfor ! [5 Two years only $40.97—24% off! I 

all the unmailed issues re- Three years only $55.97—31% offt ! 

maining in your subscrip- Savings based on full one-year subscnphon rate of $2697. 

tion. 2 > 4 ] CHECKONE: (] Paymentenclosed. ((] Bill me later. sso | 
I 1 | 
i Mr./Mrs./Ms. ao i | 
| Company. i 
rr 
1 City a State iin I 


L Offer vad only in the US, its terntones and possessions. Please aliow 30 to 60 days for delrvery of first issue 





The IBM Personal Compute: 
with TRI-DENT. Whena 
dentist wants to get person 


The most complete dental 
computer system in the world is 
TREDENT by Lear Data. 

It is the answer to simplifying 
every business detail in your 
dental practice. 

Dentists throughout the U.S. are 
depending on TRIDENT because: 

TREDENT gets out insurance 
forms automatically. 

TRIDENT improves cash flow. 
It issues monthly statements, 
even gives each patient a “watk- 
out” statement, speeding up 
payments by 30 days or more. 

TRI-DENT can improve your 
reappointment record as much 
as 100% by integrating patient 
information to word processing. 
Anice touch: Some dentists 
“remember” birthdays and 
anniversaries using TREDENT. 


TRI-DENT helps plan 
treatments. 

Install TREDENT and suddenly 
you are in control of your prac- 
tice. Business details are out of 
the way. You can spend all the 
time you want in the personal 
care of your patients. 

And now, for the first time, 
TREDENT is available on the IBM 
Personal Computer with OASIS 
16-bit operating system by Phase 
One Systems. 

Don't delay the “computer 
decision’ another day. For full 
information, call Lear Data, (707) 
252-7139. Or, send for our free 
booklet,”’Everything a Dentist 
Ought to Know About Computers” 
It tells all! 
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Please send me the free booklet, 
eae a Dentist Ought to Know 
About Computers.” 


Name. 





Sate ___ ip 
Phone. 


Time to call. 





y. —_. 
— a 
TR! ONT 


LEAR DATA, INC. 
3259 California Blvd 
-_~ jo Napa. CA 94558 


“TRIDENT is a trademark of Lear Data. Inc 
“IBM 1s a trademark of International Business Machines, Inc 
SUAS a teacemmat of reine Une Systeme Win 





LANGUAGES/ PAUL SOMERSON 


Is BASIC a serious programming language? What 
are its main flaws? Will other languages supersede 


it? What changes does Microsoft have up 


its sleeve? 


Microsoft's Guru of BASIC, Mark Chamberlin, offers 
PC some surprising answers. 


In Defense Of BASIC 


Wait—don’t turn this pege, unless your 
computer came with a green eyeshede, 
and you're the kind of tunnel visionary 
who uses your PC exclusively to poke dol- 
lar emounts into spreedsheet cells. Not 
that there’s anything wrong wlth financial 
planning. But ignoring the PC’s astonish- 
ing programming ability is like visiting e 
nude beach just to admire the driftwood. 

Say the word programmer to meny 
people and they conjure up imeges of aso- 
ciel computer nerds hunched over hulk- 
ing consoles and cackling demonically es 
they transfer phony million-dollar ec- 
counts in a distant Bank of America main- 
frame, or tap Into NORAD to send squad- 
rons of fighters scrambling for nonexistent 
radar blips. These days, however, this 
couldn't be farther from the truth. 

IBM doesn’t give anything ewey for 
free, but It does provide e copy of Micro- 
soft BASIC hardwired inside every PC it 
makes, (In fact, Microsoft hes distributed 
well over a million copies of Its BASIC in 
various incarnations and dialects.) You 
can run BASIC even if you don’t own a 
single floppy; boot your PC with the drive 
door open end no disk in the slot end Ces- 
sette BASIC flickers onto your monitor. 

But while IBM wented BASIC In every 
mechine, it didn’t make the language easy 
to learn. The femiliar olive-drab manuel is 
an excellent reference book, but a terrible 
teecher. It is possible to learn BASIC by 
plodding pege-by-pege through the manu- 
al's elphebetical listing of functions, state- 
ments, end commands, but few people 


ever do. IBM or Microsoft really should 
publish e separate BASIC tutoriel, on 
manuel or disk, or Include e few Instruc- 
tive chapters in the conventionel BASIC 
manuel. Utter novices need to pick up e 
few fundamentals before they start, so 
they don’t go epoplectic when they stare 
at e line like “A=A+1.” 


Forced Thinking 

There is e thriving market in third par- 
ty BASIC tutoriels end guidebooks, el- 
though none hes the clarity and class of an 
IBM manuel. BASIC Is so simple thet even 
the worst of these books can heve e reeder 
up and confronting his first syntax error in 
en hour or two. Meny PCers learn from 
books like these, or from increasingly pop- 
ular classes given et colleges and comput- 
er stores. Why are so many PC owners 
learning BASIC and waxing enthusiestic 
ebout the joys of programming? 

Several reasons. Some like the idea of 
mastery over mechinery. With e modest 
knowledge of BASIC you reelly can put 
the PC through its peces, make it do virtu- 
elly whetever you went. Some like the 
puzzle espect—figuring out how to turn 
an Idee for e program into the code neces- 
sary to make the program work. Others 
enjoy the grephics It allows even non-art- 
ists to produce, or get e tingle out of tin- 
kering with sounds and enimetions. Many 
like the wey BASIC lets them whip togeth- 
er e program in minutes to handle com- 
plex methemetical calculations or other 
business needs. 
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Programming forces you to think. To 
get the computer to perform even the 
smellest operation you have to break the 
task into minutely simple steps, consider 
end protect egainst ell the possibilities for 
error, and then find weys of expressing 
each of the steps logically or methemati- 
cally. Most people stop thinking methe- 
matically the dey they take their last meth 
final exam in college, checkbook balanc- 
ing notwithstanding. After so meny yeers 
it is e genuine pleasure to use the meth 
area of your brain egein. It’s like scretch- 
ing e plece you couldn't reach before. 

If you spend enough time crenking out 
code, you even begin looking at everyday 
life differently, enelyzing routine tesks 
eutometically end breeking them down 
into their various logical steps, organizing 
things better. You can feel it heppen. 
There is e sudden concern for efficiency. 
Programming makes you more perceptive, 
anelytical, calculeting. The ganglie bris- 
tle. You see something that’s not exectly 
right end the gears upstairs begin whirring 
medly. 


Programming As A Strop 

All computer lengueges heve a limited 
vocebulary. It Is a reel challenge to define 
e complex series of instructions with the 
fewer than 200 functions, commends, and 
statements aveileble in BASIC. And each 
of these program-building blocks has Its 
own demending syntax; put e comma 
where e semicolon should go and your 
entire program mey go heywire—or crash 














to a halt. While this rigorous precision is 
often maddening, it’s necessary and hones 
the mind. For those who feel their minds 
are plenty sharp already, there may be len- 
guages in the future with enough artificial 
intelligence to figure out what is needed 
and correct such errors. Or, future pro- 
gramming tools simply may not require 
this tough syntax to create workable code. 
But that's a long way off. 

If you're not familier with the ebove 


TRICK OR TWEAK 

















© Our ergonomic COMPUTER CHAIRS prevent sit 
Strain. No more aching back, tired Ihighs or 
throbbing neck. while working at your IBM PC. 
Ergonomics the scrence that seeks to adapt 
working conditions to suil the worker 

© Seat height. backrest and forward seat hit are 
easily adjusted to fit any size man, while he is 
seated in the chair 

© The backres! has a special convex shape in the 
lumbar (lower spine) area for proper spine 
support 

© The open armrests allow you to pull close to your 
workstation Armrests are padded for additional 
comfort 

© We have sold many of these chairs to physicians, 
for their own personal use 

© We are ERGONOMIC SEATING SPECIALISTS 
That's all we do 

© Satistaction guaranteed tt not completely 
Satished within tS days, return the chair for a 
futl retund 

© IBM PC USER SPECIAL PRICE $325.00 

(regular price $405 00 save 20%) 









For years, PC users heve been discov- 
ering new programming wrinkles not 
mentioned in eny IBM or Microsoft BASIC 
documentation. Some of these are ex- 
tremely useful, or even necessary. For 
instance, common patches allow users to 
check on the state of their NumLock, or 
force all keyboard charecter entries to be 
capitalized. Other, more sophisticated 
tweaks allow you to run e program like 
dBose II in color, or create entirely new 
palettes on the medium resolution graph- 
ics screen. 

Microsoft and IBM both discourage 
using such “undocumented” features in 
your programs, and they do heve a point if 
you're hemmering together a piece of com- 
mercial software. The reasons they give 
make sense from their parspective: Micro- 
soft wants to be eble to export its BASIC to 
every MS-DOS machine on the market; 
and hardwere-dependent PEEKs and 
POKEs that work on the IBM mey cause 
havoc, or simply do nothing, in other sys- 
tems. IBM wents to be able to change its 
ROMs—and introduce slightly different 
models—with impunity. And what IBM 
wants, IBM gets. 

The World Accordlng to Microsoft dic- 
tetes that instead of PEEKing end POKE- 
ing. you should write polished, highly 
commented and structured code, then run 
it through its compiler to speed up axecu- 
tion. No arguments here, except that 
Microsoft also frowns on including “un- 
documented” feetures, end thet its com- 
piler costs $300. Also, compiled programs 
are not easy to tinker with. 

But the most Important polnt is that 
there ere serious deficiencies in BASIC 
















































OROER NOW! 

AVAILABLE IMMEOIATELY 

© Send Name & Shipping Address 

© Daytime Prone Number 

© Check or Credil Card # and Exp Date 

© Specity Color. Charcoal, Ok Brown, Beige, 
Wine. Navy 

© Cat! Collec) 312-743-5200 Days 9-5 

© Iitinors Residents add 7% Sales Tax 

© Add $12 00 for Shipping and Handling 

© MC/Visa/ American Express 


NORDHAUS ERGONOMIC CHAIRS 
7122 N. Clark St. Dept. 101 
Chicago, IL 60626 
312-743-5200 
CIRCLE 353 ON READER SERVICE CARD 






















PC MAGAZINE 326 SEPTEMBER 1983 





The editors of PC Magazine announce the first 
“POKE Your Way to Fame and Fortune” competition. 





terms, according to the IBM BASIC manu- 
al, “the distinction between a command 
and a function is largely a matter of tradl- 
tion. Commends, because they operate on 
programs, are usually entered in direct 
mode. Statements generally direct pro- 
gram flow from within a program, and so 
are usually entered in indirect mode .,. 
Actually, most BASIC commands or state- 
ments can be entered in either direct or 
indirect mode. ., A function is used Ilke a 


























and the PC herdware thet you can correct 
by using such clever software patches. We 
certainly agree with Microsoft that de- 
signers of serious applications softwere 
should be wery of incorporating such 
tweaks if they want their programs to be 
portabla. But for someone inventing a 
game for his child or a utility for himself, 
the more tricks he knows, tha better able 
he is to get et all the horsepower of his 
system. 

Have you figured out e way to bypass 
the cold-boot self-diagnosis? Or e trick to 
continue running, if you choose, after the 
PC spots a parity error? Or aclever scheme 
for getting more than the usual number 
of colors in grephics mode? Can you scroll 
your screen from side to side, or up and 
down e pixel at e time? Or pley music 
using two voices rather than the one pro- 
vided? Or run both color and mono- 
chrome simultaneously? Or unerase in 
WordStor? Or perform some other miracle 
so stupendous it makes al! these other sug- 
gestions look feeble? 

































Contest Details 

Send us your best original, uncopy- 
righted programming secrets, and the 
editors will pick the ten we feel are most 
ingenious or useful. Winners will each 
receive $50, and their entries—along with 
their names, unless otherwise specified— 
will be printed in a forthcoming issue. 
Mail them by November 15, 1983 to: 

Programming Contest 

PC Mogazine 

1 Perk Avenue 

New York, NY 10016 


varieble in an expression to call a prede- 
termined operation ...” 

Commands can do things like run, 
save, load, and list programs, displey files, 


OST PEOPLE 
stop thinking 
mathematically the day 
they take their last 
math final exam in 


college. 


or jump from BASIC to DOS. Numeric 
functions can take one number and 
produce its cosine, or chop off its decimal 
portion, or use It to generete a random 
number. String and Input/Output (I/O) 
functions can convert varisbles from one 
form to another (decimal to hexidecimal, 
for instance), read characters from s key- 
board entry or a file, or tell you something 
ebout a varieble or a piece of hardware— 
what the third character of e word in from 
the left 1s, or whether e joystick button is 
pressed, or what color a particular dot on 
the screen Is. Practically everything else in 
BASIC is a statement. 

Each line of a typical program “list- 
ing,” (the display of a program’s contents) 
contains one or more instructions, written 
in the arcane “code” that the computer 
will understand. Languages like LOGO 
and BASIC come closest to being under- 
standeble. Others, like APL and FORTH 
are nearly inscrutable to the innocent 
bystander. 


The Joy of Coding 

Writing good code is an art. Programs 
can be tersely elegant, or long-winded end 
clumsy. There are alweys several ways to 
get the same computer job done. Skilled 
code-wrlters can often accomplish In ten 
lines what brute force programmers do in 
fifty. There is much room in programming 
for cleverness. 

Authors of conventional prose can 
never be sure whether their writing is 
good. They may be overjoyed with it one 
day, and bete it the next. One group of 
readers may take it to heart as gospel while 
another pegs it as inarticulate trash. Such 





Invest in comfort, 


the dividends feel good. 


The PC Pedestal™ by Curtis virtually eliminates backache, 
eyestrain and fatigue. With the tilt and swivel PC Pedestal™ 
you Can improve sight angle and minimize glare. And that 
Tesults in greater comfort and increased productivity all 
around. For just a small investment, you can get a real 
look at your IBM PC. 
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The AD-! Adapter 
easily adapts the PC Pedestal™ 
for use with the Princeton Graphic 
Systems and Quadchrome Displays. 


Re-arrange your IBM PC ... comfortably 


Developed exclusively for the IBM PC, all Curtis products have 
a lifetime warranty and are & perfect PC match in color, style 


and finish 


PC Pedestal™ li, Tut end Swivel Base . 79.95 EC AS eerece Cane Set 


IBM PC Monochrome and (lor PC Monochrome Display) 
Fvvsing for os Pedestai™ 996 ara be ae 
Princeton and 
Fined Systems 
Stand ........0...655 24.96 
(lor IBM PC System Unit) 
___ Manufacturing Company, inc. Company, inc, 
at all 
ee Land Stores 
Computer Centers 
computers Sos 
pute: \ 
Micro OM ecbOroUgh NN CSAS 
or your local 
PC dealer. 
Over 800 locations nationally. 
For the dealer nearest you 
call (603) 924-7803. 
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Expansion Chassis Compliments of Tecmar Copyright© Curtis Manufacturing Co., inc. 





uncartainty is not much of a problam 
when you're writing programs. While the 
first law of coding is that there’s elways a 
slightly shorter, better way to do it, e pro- 
gram either runs or it doesn’t. 

BASIC is an easy language to learn and 
use. It is a vary “high” lavel languaga, 


Eeosencen 


programmers 
universally seem to 
view BASIC with 
hauteur and disdain. 





which means that it is closer than most 
languages to English. To run e program 
you simply type RUN. To print “hallo” 
you tell the computar: PRINT “hallo”. 
There's even a “direct moda” that lats you 


EPSON & NEC PRINTERS 


NEC 3550 

NEC 3510 3515 3520 3525 & 3530 
NEC 7730 7715 7720 7725 & 7730 
EPSON FX Serres 

EPSON MX 100 80 & F/T w/GRAFTRAX + 
GEMINI TO $355 GEMINI 1S 

C ITOH 850 Paraitel or Serial 

C ITOH 1550 Parallet o» Serial 

€ THOH FIO 40 and FI 95 Par of Ser 
OKIDATA 82A 

OKIOATA 838 8A 

OKIOATA 92 93 2350 & 2410 
TALLY M1160 

TALLY MT1602 MIT6. > MT1802 & MT1B05 
OIABLO 630 CALL @ (¥ABLO 620 
TDS 80 and 132 PRISM Printers 

QUME SPRINT 11/40 and others 
ANAOEXK AOX 9500 anc others 
BROTHERS HR | 

COMREX CR } Serial or Parallel 
OAISYWRITER 200 w/43K Suller 
JOSHIBA P1350 P or Pi350S 
SILVER REED EXPSSO P or LXP550 S 
SMITH CORONA TP ft and others 
TRANSTAR 315 


CALL 
CALL 
CALL 
CALL 
CALL 
$499 
CALL 
CALL 
CALL 
$425 
CALL 
CALL 
$799 
CALL 
$989 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
$1595 
CALL 
CALL 
CALI 


CALL 7 DAYS 


(B00) B54-B49B 


usa parts of BASIC the way you would a 
calculetor. 

And tha most popular version of 
BASIC is “interpretive”; users can slep a 
program together and run it right away. 
Most othar languages (and even two other 
varsions of Microsoft(IBM BASIC) are 
“compiled,” which means that program- 
mers have to perform additional, time- 
consuming steps after writing the pro- 
gram, before it will run. However, once a 
program is compiled the first time, it will 
subsequently run much faster than its 
interpretive counterparts. 

Partly because BASIC is slow com- 
parad to the more esoteric compiled lan- 
guages, and partly because it is the lan- 
guage of baginners and is oftan written 
very inelegantly, experienced program- 
mers universally seem to view BASIC 
with hauteur and disdein. These days, 
“It's written in BASIC” is a statement that 
is whispared, not shouted from rooftops. 

While it’s true that if you have to write 
an operating system or a word procassor 
or a commercial-quality animation, you 


COLUMBIA DATA MPC 


COLUMBIA System Includes IBM" COMPATIBLE Dual 320K 
Floppes 128K RAM Two RS 232 Seral porls Centronic Prenles 
por! 18M Compatible Keyboard HiRes Color Graphics Card 
Green or Amber Morulor and more 


$3000 IBM* Software bundle Including Perlect Writer Speller 

Cale Filer Graphs Communications Support Space Commanders 

Col Tutor Qiagnostics BASICA MACRO Assembler & MS 00S 
COLUMBIA LOW TOTAL PRICE = CALL 


OTWES COMPUTEDS 


SANYO MSC TOOO with Sundte Sottware 
SANYO MPC 3000 with Bundled Soltware 

NEC PC BOO1A PC 8012A PC BO31A IB 520) 
PC 8023 w/Sotlware {NEC SYSTEM) 

NEC APC SYSTEM 16 bet 

EAGLE Il Susiness Computer 

EAGLE Ill Susiness Compuler 

EAGLE IV Business Computer 

EAGLE 1630 Computer 

ALL EAGLE CUPs Includes Sollware Bundles 


Call, (794) 545-2216 


COOSOL. INC. P.0. 2642 COSTA MESA. CA 92626-2642 
COMPUTER BABON 3013 HABBOB BLYO COSTA MESA CA92626 714 979-24BB 


do so in C or Pascal or FORTH or assem- 
bler, BASIC is good for garden-variety pro- 
grams, end just perfect for learning how to 
write code. You can grasp volumes about 
the languaga and ebout programming sim- 
ply by loading BASIC into your PC, typing 
someone else's short program listing onto 
your screen, and then experimenting with 
it. If one line of such a program says: FOR 
A=1 TO 10, and you changa it to read: 
FOR A=1 to 20, and then type in RUN, 
you can see the effect instently. {In this 
case, the length of a loop—a reiterative 
series of instructions—is doubled.) IBM 
supplies many such short progrem listings 
in its manual. 


Do Not Enter 

Interpretive languagas can be very 
interactive. This is necessary for all but 
the slickest programmers, because the 
hardest part of writing programs is invari- 
ably “debugging” tham. Onca you've 
keyed in the initiel program, you have to 
fina-tune your code to correct any errors, 
handla unusual and unanticipated inputs 


COLOB BGB MONITORS 


NEC IC 12030H(A) Hi Res BGS 
NEC 18 1201 Green 

AMDEK Hi Res RGS and olhers 
PRINCTON GRAPHICS Hi Res RGB 
TAXAN Hi Res R68 and others 


MODEMS 


HAYES SMARTMODEM | 300 BAUO) 
HAYES SMARTMODEM (300 & 1200) 
HAYES CHRONOGBAPH 

NOVATION | CAT 

NOVATION 212 AUTO CAT 
SIGNALMAN MARK | and others 
UOS Senes Modems 


18M SOFTWABE 


MICROPRO WORDSTAR 

MICROPRO SPELLSTAR/MAILMERGE 
MICROPRO CALSTAR 

ASHTON TATE 0 BASE tt 

(US EASY WRITER I 

(US EASY SPELLER 

1US ACCOUNTING Senes and Dthers 
PEACHTREE Software 

MICROSOFT Sollware 

Lotus 123 

CONTINENTAL HOME ACCOUNTANT PLUS 


tom CABoS 


64K MEMORY Exp Jo 256K 
Multi Fun w/Memory Exp to 256K 


e $249 
e 

@ Mull Fun w/Memory Bap to 512K 

e 

e 

es 


CALL 
CALL 
6 Mull: Fun w/Clock Calender CALL 
Hi Res Color Graptwces & 8/W Monilor CALL 
OTHER IBM " CARDS and CABLES. CALL 
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inci 
(to taka into account, for instanca, head- 
aches that arise when you ask a user to 
type in a number and ha or she types in a 
letter, or a negative number, or a zero, or a 
number tco big for the computer to han- 
dle, or a number with commas, or two 
numbers), and make sura it does every- 
thing you wanted. 

BASIC is extremely interactive. You 
can run partially-writtan programs, or 
jump to the middle of a program and run 
one part you're trying to fix without hav- 
ing to wait for the program to cycle 
through from the beginning. You can 
throw in a statement to freeze tha opara- 
tion of a program at virtually any point, 
and hava it print out the value of all 
important variables at that step in the pro- 
gram—in effact, take a snapshot of the 
program at any stage and have it tell you 
exactly what it is doing, and show you 
what is working proparly and what is 
not. 

Best of all, when you have to debug 
your BASIC code, you can alter a program 
quickly and aasily, than try to run it to sea 
if the change you just made fixed tha prob- 
lem. If ona change doesn't work you can 
quickly try another. BASIC's onscreen 
editor, while far from perfect, does offer 
certain sterling features that make pro- 
gram creation and adaptation a snap. The 
PC’s customizabla program keys can turn 
aditing and repair jobs from a chore to 
something automatic. The keyboard be- 


— 


Bill Gates and Paul 
Allen are right out of 
central casting: brainy 
boy millionaires 

bristling with en 
ideas, volunteered 
opinions on everything. 


comes an extension of the fingers and the 
brain. 

For instanca, by defining PC function 
key #3 as : "Key 3, CHR$(2)" and PC func- 
tion key #4 as: “Key 4, CHR$(6)” you can 
skip forward through a program word-by- 
word by tapping F4 and backward by 
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190 KEY 
11@ KEY 
12@ KEY 
130 KEY 
148 KEY 
130 KEY 
16@ HEY 
170 KEY 
180 KEY 
19@ KEY 


2, CHRS (27) +"RUN" +CHRE (13) 
3, CHRS(2) 

4, CHRS (6) 

5, CHRS (3) 

6, CHRS (27) +" RENUM 
7, CHRS (27)+"SCREEN 1” 

8, “WIDTH 8@:COLO” 

9,"R 1,7,2:CLS8"+CHRE(13) 
1@, CHR (27) +"CLS"+CHRS (13) 


pressing F3. Other keys—and combina- 
tions of keys—do everything from run- 
ning and listing the entire program, to 
erasing from the current cursor position to 
the end of the line, to renumbering all the 
lines. And they can be customized for spe- 
cific problems. 

If you ever write graphics programs 
that use the IBM grephics screen, you'll 
probably want to switch back and forth 
between graphics (to see if the code 
works) and text (to fix it when it doesn’t). 
As soon as you run such e program the PC 
turns on the medium resolution graphics 


ie ONSTRUCTION 





Figure 1: Function key settings used to run graphics programs on the PC's graphic screen 
ond then switch effortlessly back to the text screen for debugging. Note the use of initiol 
CHRS$(27) choracters to ovoid syntox errors with BASIC's line-screen editor. 


1, CHRS (27) +"CLSsLIST"+CHRS (13) 


100° +CHRS(13) 


LIST (and ENTER? 
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PREVIOUS WORD 
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RENUM (and ENTER? 


WIDTH/SCREEN/COLOR/CLS 
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QW OUW> who» 
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CLS (and ENTER? 








screen. This is fine for making circles but 
terrible for listing code, since this screen 
is 40 characters wide rather than the stan- 
dard 80, and limited to a bizarre combina- 
tions of colors like white on purple. It 
could be a genuine nuisance to have to go 
through the laborious steps that will get 
back to your text screen, make it 80 char- 
acters wide again, set the colors that are 
most reedable on your monitor, clear the 
screen, then list the program. But if you 
first set your function keys with the trivial 
program in Figure 1, you can do all this in 
about e half second by banging four func- 
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tion keys (7+8+9+1) in quick succes- 
slon. 





Boy Millionaires 

The IBM PC verslon of Microsoft 
BASIC is an enhanced version of Micro- 
soft’s generic GW-BASIC, which in turn is 
a descendent of the original BASIC-80 
Microsoft designed in 1975. As with most 
customized dialects of the language, the 
enhancements are largely hardware-spe- 
cific. All MS-BASICs share the most 
important commands, functions, and 
statements. But IBM’s edition is souped 
up to take edvantage of its reletively 
sophisticated graphics, sound, and other 
hardware abilities. 

The early days of MS-BASIC, aka GW- 
BASIC, read like a pulpy Horatio Alger 
story. Founders Bill Gates and Paul Allen 
are right out of central casting: brainy boy 
millionaires bristling with energy, Ideas, 
volunteered opinions on everything. And 
these days everyone listens; after all, these 
wizards have the Midas touch. Friends at 
a Seattle high school who cut their teeth 
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PCPM — Critical Path Method Scheaeg 
(minicomputef version) $595. 
ASI 6.1 — Lumber Estimation and Takeott 
(output for lumber yard) $725. 
BID HELPER — On-line Bid hele io 
quires speadsheet program) . $150. 
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—==© TEST SCORING 
PROF — Proficiency Testing (Criterion- 
Referenced, Teacher-made) . $750. 
Inc. Failure List, Frequency, and Rank Or- 
der by Subtest 


STAN — Standardized Tests — CTBS-S, 
T, U, V (Norms not included) ... $3500. 
STAN includes Roster & Label only — 
many extra reports range from $250-$400. 
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FLASH —Flashcards for ages 4-9$ 46. 
WHAT'S THE WORD? — Popular word 
game combining mastermind and hang- 
man. Ages 12-adult. . $46. 
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ECON — Economic and Financial Feasi- 
bility — complete analysis $745, 


ENERAL 


PURPOSE 

EDCOL — Column Editor: Great for edit- 
ing input or output. Saves hours of time 
reformatting $65. 
PRIBME — Prime toIBMPC pele ts 
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specialized programs have 
been developed and used 
by professionals in the field. 
P&L has further tested and 
debugged each program 
and is now making them 
available to you. 

Send check or money 
order to: 

P&L CONSULTANTS 

2715 K Street, Suite 3 
Sacramento, CA 95816 
(916) 446-1613 

Call for multiple discount. 
Trademarks end Copynghta Prime ia 
a registered trademark of Prima Com- 
puter, Inc IBM and IBM PC are regia- 
ered trademarks of IBM Corporation 


TBS-S T,U, Vere tests devaloped by 
and trademarks of CTB/McGraw Hill 
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on e DEC minicomputer, these two went Curtis IBM PC improvements and modifications are de- 


from being proprietors of e homebrew data 
processing company called Traf-O-Data to 
micromoguls et the company that owns 


signed to payee configure a system that's comfortable 
and more productive. You'll discover that Curtis products 
help you work longer and better. Visit your local IBM PC 





. ; dealer for 
the operating systems and langueges for a first hand 
just ebout ell the smell] new computars on feel on how 
the market. to get more 

For the umpteenth telling of it, the tale comfortable 
goes something like this: Getes and Allen eel your 
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employ of a Seattle computer firm with — wd a, 
instructions to diddle the compeny’s PDP- 

10. Hi-tech TRW wes ebout to go belly up 

with e project in the boys’ backyard to put awe ek sci fo - pt Naan it 
all tha power genereted by the Columbia | Developed excius all Curtis products 
River basin network of dams and dynemos | ® lifetime warranty and are a perfect PC match in color, style 


d finish. 
under computer control. The computer? i m Re nie ee ak 
You guessed it, e PDP-10. The two techie QeLJBM PC Manoetwome and aaa (lor IM PC Monochrome Display)" 
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air systems megic, and save y. posers 


A few years leter, an Albuquerqua, NM | gejcvtemSund ............... 2108 


SS System Stand 
outfit called MITS officially spawned the | — (orIBM PC System Unit) . 
age of micros by screwing together e com- Avaliable at all Manutacturing Company, inc. 


puter it named the Altair. Gates end Allen Stores 
sew e writeup in Populor Electronics and Soni a at 
decided the Intel 8080 chip at the heart of arts 
ComputerCrafts Curtis Manufacturing Company, Inc. 


tha hardware made this particular gedgete | pgieyy 

winnar. They suggested to MITS pioneer | or your 

Ed Robarts that they compose a BASIC | PC dealer. 

packaga for tha Altair. Roberts admitted | Over 800 locations nationally. 
others were on the track, but asked to see | For the dealer nearest you 

their submission. call (603) 924-7803. 

Here’s where the story works up the 
lump in the throet. Allen glommed the 
specs and spant sevaral waaks creating an 
Altair simulator on his DEC mini, in effect 
turning the big mechine into a silicon 
copy of the little ona. Aftar e month of fre- 
netic hecking end tweaking, they called 
Roberts to make sure no one else hed beat- 
en them to the BASIC punch. Allen 
hopped e flight to New Mexico and on the 
plane ride down realized the pair hadn't 
designed e bootstrap loeder for their pro- 
gram. So in e sweat he scribbled one down 
30,000 feet up. Neither Gatas nor Allen 
had avar touched e real liva Altair before 
Allen nervously loaded their handiwork. 
It worked perfectly, the first time it wos 
tried. Now you know why IBM loves these 
guys. They're superhuman. They cheated 
ell of Murphy's Laws. You can almost see 
Rod Serling wandering into the frame as 
the spooky familiar theme music sifts up 
in the background. 

MITS bought it and the rest is history. 
For you history buffs out there, everyone 
was heppy until e compeny called Pertec 
purchesed MITS. The progenitive pair lib- 
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erated a copy of the language, hied to Seat- 
tle, and sired Microsoft. In the succeeding 
years, Microsoft sold its BASIC to virtual- 
ly everyone out there with a micro, 
including Apple and TRS. 


Boards and Acorns 

During this time the company also cob- 
bled other 8-bit and 16-bit languages, and 
created a piece of hardware that changed 
the face of microcomputing. Microsoft by 
then was cruising through the Z-80 CP/M 
market, leaving competitors in its wake. 
But the phenomenally successful Apple 
computers were based on an oddball chip, 
the 6502, that wouldn't run Microsoft's 
software. Allen decided to make a Z-80 
add-on board that would soon have 
Apples by the hundreds of thousands 
purring with Microsoft programs. The 
remarkable fact here is that there are now 
more Apple CP/M users than those using 
any other microcomputer—and Apple 
wasn't even designed to use CP/M. Allen's 
SoftCard, and Microsoft's reputation as 
software mavens, sent ripples through the 


industry. 
One splash went clear across the coun- 
try to IBM, which was burriedly tinkering 


Orn THERE 


is the mainframe 
wrapped around the 
next two versions of 
DOS and god knows 
what else. 





with a new micro it internally called the 
” Acorn.” Virtually nothing in IBM’s com- 
puter was proprietary, except the overall 
design and the logo stamped on the front. 
Here the facts cloud somewhat. Micro- 
soft's account, at least the one making the 
rounds, is that IBM knocked on its door 
wanting the standard dog and pony show. 





















This next item strains a whole lot of cre- 
dulity, but according to one top MS staff- 
er, Microsoft referred Big Blue to Digital 
Research. There is a Rosemary Woods gap 
in the tale here, and a short time later IBM 
came running back to the Pacific North- 
west with an order for BASIC, an operat- 
ing system, assorted other languages, util- 
ities, and games. 

Why does IBM bardwire BASIC into 
the PC? It obviously feels the language 
isn’t golng to just dry up and blow away. 
Neither do even the most ascerb microcy- 
nics. For one thing, there's nothing on the 
horizon to take its place. For another, 
BASIC is stuffed to the gunwales with 
goodies. Finally, it is still growing, evolv- 
ing to meet the rigorous needs of today. 

To find out more, PC decided to make 
the pilgrimage to Bellevue, Washington 
and consult the Guru of BASIC, Micro- 
soft’s Mark Chamberlin. Chamberlin is 
stamped out of the standard Microsoft 
mold: young, skinny, affable, articulate, 
whbip-smart, industrious, circumspect. 
His office is at the very end of a crinkum- 
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crankum labyrinth of corridors, and is 
tidy, almost spartan. The focus of the 
room is his DEC terminal, which beeps 
insistently every few minutes as urgant 
electronic mail snakes through the walls. 


DOS Under Glass 

Microsoft's plant is e pair of clean, low- 
slung, modern offices that straddle a free- 
way. The locals give directions by saying 
“look for the big Ramada Inn; Microsoft's 
right in back of the Denny’s resteurent.” 
The buildings in that corner of Bellevue 
seem to floet in tiers of parking lots crowd- 
ed with Japenese cars. The cars ell look 
spanking new. Tha buildings all look 
spanking new. The city gleams, even 
under tha solid overburden of clouds. It is 
all white and sparkling glass, Tha people 
are cheery. They look you in the eye and 
say things lika “howdy.” This is all very 
disconcerting to a visitor from the aast. 

The staff at Microsoft is very security 
conscious. Thick, unmarkad wooden 
doors pepper tha hells, The receptionist 
makes e little badge for you with e heed- 


lina-type machine. It says “visitor.” You 
don’t need the label. You end up gawking. 
Over there is the mainframa wrapped 
around the next two versions of DOS and 
god knows whet else. In a commer are knots 
of whisparing Japanase carrying small 
equipment cases I'd give plenty to peek 
into. Walking by are some awfully young 
executives who control the destinies of 
microcomputer owners of all denomina- 
tions. 

Through Mark Chamberlin’s large pic- 
ture window is the most incongruous 
spectecle of all: a littla rad farmhousa on a 
gentle hill, and a little red barn, with a 
little dog snepping at dragonflies in the 
little yerd—e single lush ecre of Washing- 
ton state verdure hemmed in by terraced 
parking lots sporting ranks of Toyotes. Off 
in the distance Ma and Pa Kettla putter 
around on the sagging porch. Excapt that 
this particular couple are millioneires, 
having sold the back 39 to the Ramada 
people and the Denny’s people and the 
Microsoft paopla. There are millionaires 
avarywhare here. 






























Chamberlin on BASIC 

Chomberlin ogrees thot detractors find 
BASIC an easy torget, ond odds thot in 
some woys the criticism is justified. He 
offered his thoughts in defense of BASIC, 
and told PC whot Microsoft hos in store in 
the future to counter such criticism. 

* * * 

People who say “BASIC is not really a 
suitable language for doing certein things” 
are not looking at what BASIC is good for. 
Whet they're really saying is “I heve a par- 
ticular application, and mayba BASIC 
isn’t all that suitabla for doing it.” But 
from the beginning, Microsoft BASIC— 
which we call GW-BASIC—has been the 
one languege that has ellowed the user to 
get to the naw features of the machine. 
There is no othar languaga that comes 
close to GW-BASIC in allowing users 
access to their hardwara so well. 

It’s true that BASIC is to some degree 
unstructured, and this does allow people 
to write unstructured programs. But it car- 
tainly doasn’t force tham to. You can eas- 
ily write structured progrems. There are a 
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few things missing at the present time in 
Microsoft BASIC. If we had those fea- 
tures—and we will have those features— 
then BASIC would quickly become a lan- 
guage that would encourage good, struc- 
tured programming. 


Inside Story 

What’s missing? The most important 
thing is subroutines with local context: 
local variables and the ability to pass 
parameters to the subroutine. Local con- 
text also means that the line numbers are 
local to the subroutine. Also, it is impor- 
tant to be able to use alphanumeric labels 
as opposed to line numbers. As a practical 
matter, anybody who's written BASIC 
programs of any size knows that the line 
numbers can really be a problem. 

There are versions of Microsoft that do 
support labels. It's certainly true of the 
Microsoft compiler, but 1 want to focus on 
the interpreter, because that is the product 
that most users see. And the compiler is 
intended to be just a means by which you 
can optimize the performance of your 


BASIC program and also perhaps protect 
your source code. 

What's also missing is simply an 
extended IF... THEN... ELSE. The way 
our IF... THEN ... ELSE is defined, it is 
restricted by the line length; we have a 
limitation of 255 characters. 1 don’t en- 
courage packingas many statements as pos- 
sible onto a line, which many people now 


Cae 


is an issue that has been 
at times a real problem 
for us. 





do; that is not a good programming tech- 
nique. People use it because they know 
it’s a little bit faster and they know that 
it conserves memory to some degree. 
MS-BASIC allows you to “nest,” to say 


The computer-age storybook for kids! 
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COMPUTER 


By Fred D'Ignazio 
Illustrated by Stan Gilliam 


This wonderful storybook 
teaches young children how a 
microcomputer works. Katie 
ends up inside her dad’s new 
micro...and has an adventure 
with Colonel Byte and the other 
characters who make a com- 
puter work. Her journey follows 
the path of a computer com- 
mand; her experiences are 
technically accurate yet easily 





understandable, right down to 
her encounters with a program 
bug. Additional material is in- 
cluded to help you relate the 
story to actual working parts of 
the computer. With truly ex- 
ceptional color illustrations, 
this is an excellent first com- 
puter book for youngsters. 
Hardcover 

11” x 8%”, illustrated. 


For faster service, 
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(Qn NJ only: 20]-540-0445) 
Also available at your local bookstore or computer store. 
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IF ... THEN and insert multiple state- 
ments, and then ELSE ... and then insert 
other multiple statements. But all of those 
statements have to fit on one logical line of 
255 characters. The simple way to get 
around this is to use an IF statement that is 
followed by a THEN clause and an ELSE 
clause that can be on multiple logical 
lines. By doing that, you're in a position to 
write really structured programs. The fact 
is that you can achieve this same thing 
using a variation of the WHILE... WEND 
that is in our current BASIC, but it's cum- 
bersome. 

And even with those three major 
enhancements, there are stil] lots of small- 
er things we could do, all of which we are 
considering or working on. We can put in 
better debugging capabilities for example, 
although the current debugging tools are 
not too bad. You have Trace On (TRON) 
and Trace Off (TROFF) and can stop exe- 
cution and look at your variables. But 
clearly the kinds of things you'd like to 
have would be devices to put a trace on a 
variable or set break points in the program 
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and continue. Or output a trace to the 
printer. You can’t do that now, and that's 
such a simple thing to change. 


High and Low 

There are several main directions for 
BASIC. One is that BASIC has to become 
more structured and have bettar program 
development features for people using it 
as an implementation language to create 
such things as business packages. Peopie 
hava actually written epplications pro- 
grams such as general ledgers in BASIC. 
The real key to success for e software 
house is to write programs that are porta- 
ble. And obviously, the way to do that is 
write them in high level ianguages. Micro- 
soft BASIC is evailabla on virtually every 
desktop machine. For a whiie there was a 
slight absence of Microsoft products at the 
very low end, but I think we're making a 
strong comeback there, particularly with 
our naw MSX. So there's a real incentive 
for program developers to write programs 
in Microsoft BASIC, but of course they 
sense some of the things that are lacking 
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that I've already spoken of. And to move 
in that direction, Microsoft BASIC has to 
add those features. 

BASIC doesn't have things lika Find 
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simply don’t work. 





and Replace and a full screen editor 


instead of a line-oriented editor. And 
that’s ona direction that our BASIC is 
heading—toward ¢ higher level of sophis- 
tication and ability. On the other hand, 
there's still a market at the very low end 
where you can do amazing things in a ten- 
or twenty-line BASIC program, and 1 think 
there will always be ¢ class of users inter- 
ested in doing that. 
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Here's an interesting question: What 
defines the specifications of a language— 
what the language will do on a given 
implementation or the documentation 
that comes with it? Many users claim it 
should be the former, and that's what it 
comes down to, but I honestly believe it 
should be the iatter. What's happened 
over the years is that Microsoft BASIC has 
been released in a large number of 
machines and each implementation may 
have some anomalies—not bugs per se— 
but rather, hidden features. People find 
these things and start using them. This 
causes some pretty severe problems in 
terms of compatability. 

And compatability is an issue that has 
been at times a real problem for us. For 
example, people write programs in our 
BASIC for the IBM PC and they use things 
like PEEKs and POKEs. You can’t move 
that program over to another machine and 
run the GW-BASIC and expect it to work 
properiy. It’s really amazing to me how 
many programs written that way are in 
widespread distribution. 


QUERY 











When people first sterted porting their 
applications to the IBM PC, they were ina 
hurry, and they wentad to exploit the fea- 
tures of tha mechina. Thay waren’t think- 
ing in terms of the greeter MS-DOS mar- 
kat. Now those devalopars are probebly 
realizing thet there is a whole class of 
mechines hare, not just tha IBM PC. Whet 
developers really ought to be doing is 
writing GW-BASIC-competible programs, 
not just those for the IBM PC. 

But to the degree thet any BASIC fea- 
tures are undocumented, I'm actually in 
fevor of their remaining undocumented. 
Wa really heve a commitment to maintain 
compatibility with tha ones that ere docu- 
mented. Progremmers using tha feetures 
. that are not documented will have to pay 
the price if they ever want to move that 
application. 


Undocumented Woes 

By using these undocumanted faa- 
tures, programmers make it impossible or 
difficult for us to ba innovativa. Thare are 
enough of these cases where there heve 
actually been problems. GW-BASIC has 
been movad to quite e faw so-called IBM 
competibla mechinas, and there’s been a 
substantiel effort on the part of those man- 
ufacturers to datermine what progrems 
run and what programs don't. 


[ DONT 


know of any language 
available today that 
has a better debugging 
interface than our 
BASIC, 





We don’t have our own compatibility 
test. The reason for this is that we no 
longer ere in the business of porting GW- 
BASIC to specific herdware. Thet work is 
dona by the originel equipment menufac- 
turer (OEM). We took our GW-BASIC and 
defined a machine-indapendant Interfeca 
to that BASIC. When en OEM customer 
licanses GW-BASIC, we give him a kit that 
conteins the object code in relocetable 
modules for e high leval coda of BASIC, es 


well as a specificetion for low level rou- 
tines that support the hardware-depen- 
dent faetures of the lenguege. 

Usars are constantly finding simpla 
undocumented hints that can save execu- 
tion time—like saying FOR A=1To 10... 
NEXT ratber than FOR A=1 to 10... 
NEXT A. For e long loop tha first way is 


faster. This development falls into an 
intaresting category, along with things 
like packing as many statemants as you 
can par lina, leaving out remarks stata- 
mants, putting subroutines at the top, and 
defining tha varieblas that you usa most 
often at the beginning of the program. 
It's unfortunete thet peopla have to be 
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JOBTRAX is a pianning and 


SCHEDU LE, monitoring too! for engineering, 


BUDGET AN 


TRACK YOUR 


PROJECTS 


architectural and construction 
projects. You can easily 
budget, schedule, and plan 
manpower and resource 


requirements. Monitor project 


e « oe Status with easy-to-read 


WITH JOBTRAX freorcnt sions 


information. includes CPM (Critical Path Method) schedul- 
ing. Buiit-in screen editor and data manager. $345. See a 
demonstration at your deaier or contact OMICRON 
Software, 57 Executive Park, Suite 590, Atlanta, Georgia 


30329, 404/325-0124. 


JOB VRAX 


By Omicron 
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aware of things like the fact that programs 
will run faster if you leave the spaces out. 
As a practical matter, omitting speces will 
speed up a program. This has been influ- 
encing programming styles, and I'd say 
adversely. Should you use NEXT A or just 
say NEXT? From the point of program leg- 
Ibility it's better to say NEXT A. 

There are all sorts of rumored optimi- 
zations that simply don't work. For 
instance, with earlier versions of BASIC, 
even some in use today, a program runs 
faster if you use shorter line numbers. But 
it's not true with the IBM PC. 


Step and Fetch It 

Speed is not always the most important 
factor In programming; It depends on the 
neture of the application. I would never 
write a program using those optimizations 
mentioned above. If I felt that it was nec- 
essary to get all the speed possible, | 
would write the program in as structured a 
form as I possibly could; then run it 
through a compression program. People 
do this all the time; the second program 


LEA 







RN TO SPEAK 


takes all the remerks and unnecessary 
spaces out of the first program, and per- 
forms other time-saving tricks. For in- 
stance, if you use long variable names in 
the interpreter, you're going to pay both in 
terms of size of your program end in 
speed. The interpreter does truncate vari- 
eble nemes automaticelly, but only et 40 
characters; not too many people are run- 
ning into this limitation. 

There's a case where we know we need 
to make an improvement. Using variable 
names that are longer then two or three 
characters is a very good idea in terms of 
legibility and maintainability of the code. 
What comes out of compression programs 
is a fairly cryptic-looking BASiC program 
but It runs faster, and programmers don't 
suffer the consequences of having written 
it that way in the first place. They still 
maintain the source code of e program that 
has remarks and indentetions and says 
NEXT A rather than NEXT. 

Should Microsoft publish a book thet 
tells users whether it's best to put subrou- 
tines at the beginning of the program? I 


heve mixed feelings about thet because I 
don’t want to embrace any such program- 
ming standards. i want to believe that peo- 
ple can write good programs without hav- 
ing to worry about implementation de- 
teils, and it's my job to make sure that the 
language allows them to do thet. We 
heven't met thet goal 100 percent yet. But 
we certainly will in the desktop PC envi- 
ronment. People will be able to write pro- 
grams without having to worry about 
increasing speed by using such tricks. 
With micros, the most important idea 
Is to make BASIC a better development 
languege for applications. That's not to 
say we're not going to aim for eny innove- 
tion in terms of end user features—such as 
enhanced graphics and sound capabili- 
ties—because we certeinly will. 


STOP on a Dime 

There are definitely some debugging 
improvements that cen be made in terms 
of indiceting where the errors are. Point- 
ing to the errors is importent, as is being 
able to separate points in the program. 






NEW-_FROM THE 
PUSLISHERS OF 


* Large easy-to-handle 
11°x8% format 


pass copies around to your students Fill in and mail the coupon 
today. and enter the exciting world of Logo! 









Logo is the computer language that's sweeping the country with 
its simple “turtle geometry” way of learning computer literacy 
And Logo An Introduction is the new, easy-to-understand be- 
ginner’s guide that makes learning and using Logo fun! 

Written in simple language and set in big. easy-to-read type. 
Logo An Introduction 1s specifically designed to be used by 
teachers and students who have little or no knowledge of Logo 
or computers 

Logo An Introduchon helps computer novices with 

A Creeting simple shapes with the turtle and combining 
them to make more complex geometric forms 

4 Learning about “soft” and “hard” saves (temporary and 
permanent computer memory) 

A Playing with symmetry and curves 

A Learning about anthmetic, logic end Cartesian coordh- 
nates 

A Using the idea of recursion— making a simple command 
repeat itself to perform more complex functions 

4 Experimenting with words and sentences 
—and more! 

Logo An introduction doesn't bog you down or scare your 
students with complex technical details the way instruction 
manuals do Instead, this book 1s written in an open-ended. 
exploratory style that captures the flexble spirit and freedom of 
Logo 

Use Logo An Introduction as a supplement to your pro- 
gramming manual as a sourcebook of ideas, as a primer on how 
to exploit the potential of this powerful language, and as a trea- 
surehouse of suggestions for experiments with Logo Logo an 
Introduction ts one book that belongs in your classroom or com- 
puter lab— and at only $7 95, it’s easy to order more than one, and 


® Written by a professional 
educator 

© Full of illustranons, 
examples, hints and tips 
suggestiona and explana 
tory notes 


| Dept. NCOH 39 East Hanover Avenue, Moms Plains, N] 07980 
Please send me copies of Logo An Introduchon at $795 plus | 
$1 50° stupping and handling. each #12L 
( PAYMENT ENCLOSED S$. 

| dents add apphcable sales tax) 

( CHARGE MY: 
| American Express (1) puesercens CO Visa 





(CA. N} and NY State resi- | 


harge orders $10 mmnunu: 
| Card No Ep Date. 
| Ssgnature. 
| Mr /Mrs/Ms 
(please print full name) 
School/Institubon. 


2 
s 
Q 
a 
8 


| “Outnde USA add $3.00 shipping and handling Shipped amma! only 
| (O] Check here fo receive FREE catalog of computing books, maga- 
and guides 


fe anes P 

For faster service, PHONE TOLL FREE: 800-631-8112. 
Qn NJ only: 201-540-0445) 

Also available at your local bookstore or computer store 


i 
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You can actually do that now; youcan add 
PRINT statements that will trace your 
variablas, and you can insart STOP state- 
ments. But that's not good enough becausa 
you want to be abla to do it without having 
to start tha program from tha baginning 
each time. 

Ona of tha things that will come in a 
future version is the ability to just say 
STOP on a particular statemant whan you 
arrive there, or axacuta 10 stataments and 
STOP again, or STOP when a certain vari- 
able is modified, or just PRINT a spacific 
variabla out evary time it’s modifiad. 
Thosa are things that would make the 
interpreter far more valuabla for debug- 
ging programs. 

I don't know of any language available 
today that has a batter dabugging interfaca 
than our BASIC. To fix a problam with a 
compiled language, you have to go back to 
the sourca code and put in PRINT state- 
ments and then recompile and link and 
execute and half an hour later maybe 
you'll hava an answer to what was wrong. 
It is trua that we can make intarprativa 


Tektronix 40XX 
Terminal Emulation 


EMU-TEK™ IS NOW AVAILABLE FOR 
IBM PC, XT, AND MOST COMPATIBLES 
* Access powerful mainframe graphics using: 

—PLOT 10 (trademark of TEKTRONIX, Inc.) 
—DISPLA (registered trademark of ISSCO) 


BASIC much bettar than it currently is, 
but I cartainly think it's the only practical 
way to debug. If you write a BASIC pro- 
gram you should develop it with tha intar- 
pretar, and if you are concerned about 
speed you should then compila it. 





EEK AND 
poke really ought to be 
reserved for special 
occasions. 


Most of tha people who write articles 
about “Why BASIC is a Bad Language,” 
are generally computing professionals, (or 
salf-appointad computing professionals). 
But PC purchasers who bave never pro- 
grammed before are going to love Micro- 
soft BASIC because it will let them gat to 
tha full powar of thair macbina in short 


THE 


IS NOW 


order. And I just don't know of any other 
way thay are going do it. Those people ara 
not going to go out right away and read 
Pascal manual—not that I’m saying thare 
is anything wrong with Pascal as a lan- 
guage; it's a good structured language but 
it isn’t for novice programmers. Unless 
you're going to argue that only program- 
mers should program computers, than you 
can’t make the argument that BASIC is a 
bad thing becausa it allows nonprogram- 
ers to program. That should be viewed as a 
good thing. 

One problem for many programmers is 
the stata of the documantation. Tbere are 
certainly programming aids that can be 
implamentad inside BASIC but there ara 
limitations to how many. On-lina tutorials 
about BASIC are quita good—a good con- 
cept. Although I think it could be some- 
what belpful to build belp into BASIC, it's 
not realistic to think that doing so will 
giva novices enough information to learn 
how to program. 

I have a DEC-20 on my desk. If I typa 
the first latter of any command and than 


LIGHT PEN 
FOR YOUR PC 


EVEN BETTER! 


— SAS/GRAPH (trademark of SAS INSTITUTE, Inc.) 
—DARC (available from QUESTEL, Inc.) 
—and most similar packages and services. 
Upgrade from dim storage tubes to bright raster scan 
technology, with complete software compatibility. 
Increase versatility with options such as: 
— High resolution board support (HERCULES, CSI, 
AMDEK, TECMAR, etc.) 
—Local pen-plotter support (HP, AMDEK, etc.) 
—Hard copy on EPSON or IBM matrix printer 
—LIGHT PEN for graphic input 
—Advanced communications program features 
— Other terminal emulations, including: 
—VT100 (trademark Digital Equipment Corp.) 
—ADM3 (trademark Lear Seigler, Inc.) 
—RETRO-GRAPHICS (trademark Digital 
Engineering, Inc.) 
* 30 DAY NO-RISK TRIAL PRIVILEGE. 
Call or write us, or see your participating dealer. 
Os 
(=) 


* New photo-optical push-tip 
switch for super reliability. 

* 30 DAY NO-RISK TRIAL PRIVILEGE, and TWO year 
limited warranty. 

* Ideal keyboard alternative for INTERACTIVE 
GRAPHICS, MENU SELECTION, EDUCATIONAL 
PROGRAMS, and just plain fun. 

* Compatible with a growing library of software: 
—PC-DRAW (trademark of MICROGRAFX) 
—MICRO-CAD (trademark of COMPUTER AIDED 

DESIGN) 
— PIXEL PICKER (trademark of FTG DATA SYSTEMS) 
—and much much more. (Complete list on request). 

* Very high performance and reliability for just $159.95. 
(Optional three diskette software package Is just $39.95) 

* Ultra-deluxe version soon available ($295.00). 

* Got another pen?? Ask about our trade-in special. 


i ETG 10601 Dale St/P:0, Box 615 
2) DATA SYSTEMS paterson 
FTG will soon become PC INNOVATIONS 
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Fre 10801 Dale St/P.0. Box 615 
DATA SYSTEMS 
FTG wil soon become PC INNOVATIONS 





Software Dynamics, Inc. 
introduces ... 


Eaten eee pee ee aetna. 
S D 1-3780 | type a question mark, the computer will 


show me ell the commands that start with 
that letter. Once I've typed a command 
name I can type a question mark again and 
it will show me all the possible things that 
can follow legally. We can do that in 


a ASIC HAS 


af a . , a fairly long life 
ermina , 
Emulator for the iia 


IBM Personal Computer. BASIC and we mey very well do it. But I 
seriously doubt whether that will be suffi- 
cient as an instruction device; it’s there 
really just to remind the user who is 
MAJOR FEATURES: already familiar with the system. It’s not 


* Emulates all features and functions of the IBM 3780 going to teech novices how to program. 
RJE Workstation with the exception of Home Mode 
and On-line Test Mode. Dangerous POKEs 


One of BASIC’s real strengths is Its 
¢ Supports both point-t Int an (pol z ‘i 
Bete: point-to-point and multipoint data link ability to develop progr. quickly and 


. interactively. For writing utilities that do 

* Requires oniy a basic 64K machine to operate. translations on files, the string capabilities 

* Compatible with the IBM BISYNC communications in BASIC are really very good. Sometimes 

adapter, the AST CC-232/332 adapters and other I’m amazed at how fast you can develop a 
adapters as they become avallable. program like that. 


* Line speeds up to 9600 bits per second. In some weys | wish that we didn't 


* Talks standard 3780 to your host computer, your IBM offer the ability to Eee end POKE; they 
3780 terminal or your IBM 3780 compatible terminal. are very useful but they're dengerous, and 


le tend to use them more than they 
° A special mode allows transparent file transfer peop 
between the IBM PG, the DEC Rainbow 100, the CDI should. They reelly ought to be reserved 
DOT and other SDI-3780 compatible terminals as they for speciel occasions. 
become available. One problem we face is whet to put in 
our manual to make such an edvenced fea- 


ABOUT SOFTWARE DYNA : ture clear. How do we explain in detail 

MICS, INC what something like the INP function 
At Software Dynamics, communications Is our only does? I alweys say—and moybe this is a 
business. bad attitude, but | don’t think so—that if 
We're hardly new at It with over 15 years of experience someone is going to use something like 
authoring IBM terminal emulators. We've authored 3780 INP, he will have to know enough about 
emulators for the DEC Rainbow 100, the Lanier EZ-1, the whet he is doing that we don’t need to 
CDI DOT and the ICL 1500 to name a few. You may have make the explanation any clearer. To heve 
seen us in the CDI booth at the Spring NCC show. a tutorial on how to use INP is ridiculous 


IBM ia a tradamark of Intarnationai Businass Machines becai i i 
DEC and Rainbow 100 ara tradamarka of Digitai oe tea ae something ther sommane 


Equipment Corporation who is et e beginning level should be play- 


CDI and DOT are tradamarka of Computer Devicas inc. ing around with. In order to come up with 
E2-1 is a trademark of Laniar Buainaaa Producta ‘ i 
ICL is a tradamark of Intarnational Computers Limited realistic examples—and I think you do 


have to include exemples when you have 

a tutorial—you will lose thet novice user 

just in developing the example to explain 

whet INP or PEEK and POKE are used 
Software Dynamics incorporated of Florida for. 

P.O. Box 247 ¢ Dunedin, Florida 34296-0247 e (813) 733-8784 I'd much rather put features into 

BASIC to support such things than to tell 
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somebody to use PEEK and POKE. What it 
really comes down to is that when you 
incorporate such sdvanced statements 
and functions into your program, you're 
not writing a BASIC program anymore; 
you're writing an assembly language pro- 
gram. And there is no way to explain these 
things easily; it’s s whole separate topic. I 
don't feel any remorse over the neophyte 
user’s not being sble to understand exactly 
whst to do with PEEK and POKE. 

I think the right direction here is to cre- 
ate utilities that sllow the user to experi- 
ment and write effective progrems with- 
out getting down to the bit level. It’s defi- 
nitely s good Idea, and it's something 
Microsoft has considered. 


BASIC Fan Mail 

Will another Isnguage come elong that 
will supplant BASIC? | don’t know. 
Remember that while everyone hears 
complaints ebout BASIC, the people who 
are doing the complaining are not the 
average end users. End users are generally 
very pleased; we even get fan mail. 







2 MITSUBISHI DRIVES YIELOS 2 4 MBYTE! 
1.2 MBYTE 4 Height Drives! 

This 15 the most storagaavartable on a mint 
Happy tor the (BM-PC The 4854 electrically 
looks lika an 8° Doudle-Sided Double Density 
Ghsk drive yet tl ts a natt height S'4” mim tloppy 
Gnve Using the JFORMAT program ths yralds 
1.2 magabytes with PC-DOS Great for Win- 
chestar back-up! Taka 20% off the a1 MEH 
controllar card which ts required with this 
driva Comes complete with cable and power 
connector ID a9 Bal MS 


Maynard Electronics 
SandStar Series Cards 


The modular card philosophy is the one wa 
recommend All of our prices ara 10% oft 
list 


DISK 


IN YOUR 
DRIVES 


GClech Calendar. includes baltery and boot- 
up softwara 1D ¢ SMEW s 
Game 1/0 mamory and hard-disk modules 
alse avatiable 


versions 











HALF-HEIGHT 
DRIVES! 


CALL US 
ABOUT TRAOING 


And whst other interpretive language 
could offer the features of MS-BASIC? Not 
LOGO st this stage of the game. It's okay 
for drawing pictures. And educating chil- 
dren, because in the course of drawing 
those pictures, they learn some vsluable 
concepts. | think that BASIC has a fairly 
long life expectency; I don’t think that 
anything's going to replace it. But I think 
there is s possibility that the dsy will 
come when people won't be so concerned 
about programming languages anymore. 

People program for two reasons. First, 
because they hsve sn application or some 
need and there's no software avsilsble to 
do the job. This will change because es 
more software is available snd as s pplica- 
tions become more intelligent snd more 
user configurable, the need for the user to 
do his own programming will vanish. 

The second reason people program is 
because they love to do it. It's quite evi- 
dent thst this reason is not going to go 
awey. People who have no practical rea- 
son to do so still write programs in assem- 
bly language. There’s no explanation for 


OLO 


Teac 40 track double sided 320 K bytes. superior specs. Plugs right 


Multifunction card. Will hold 6 modules IN. ‘ 
epee nny e088 A TAEM nen cece sence ceveeeaee $325.00 tor'siza ao corr svatabary Avatabe 
Compate win BM ives and single or Shugart 40 track double sided 320 K bytes. Better than IBM. Plugs fps'tecpn sane 
Cr tMen Wie Sesnies sas mene in 

fariatParttedete.SireppabieasPortat IDA LISAQSSH ......... eveeeeeeeee see e eens $ 263.00 84,000 WORDS! 

eee uD hig phncey ton meee er jk ie duis sided 640 K bytes. Most cost effective. pReiean ic Shay BUS wate vai 
be hed his module Qui ‘ormat. 

DRT on MOY ID POFMOUFN, «cc dsevencnesndteceeesseoeees $355.00 compate win Spettar*and wil nevease 


J Format by John Henderson. We have both DOS 1.1 and DOS 2.0 
$39.95 


Ail mounting hardware, cables and instructions are available 


LOOK FOR INTERNATIONAL DISK'S PRODUCTS AT YOUR LOCAL DEALER OR WRITE OR CALL 


NTERNATIONAL DISK 
7246 REMMET AVE., STE. 101 e CANOGA PARK, CA 91303 
TELEPHONE (213) 992-0514 (213) 704-6518 


CALIFORNIA RESIDENTS ADD 6% LA ADD6%2% All mait order personal checks held tOdays C OD ts cash only Basic shipping charges $1.80 Add $1.00 for 2day 
service, C.0 D add $150 All toreign orders jexcept Canada} $10 00 stupping and handling Minimum credit card purchase - $4995 


*SpellStar «s a registered trademark of MicroPro Internabonai of San Raphael. California 
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this other than it’s a lot of fun. Microsoft 
BASIC lets you get at the power of the 
mschine. I can do things in Microsoft 
BASIC that | could otherwise do only in 
assembly language. 


Mark Chamberlin doesn't have to sell 
me on BASIC; I cen’t get enough. The 
wrinkle, however, is that Microsoft is said 
to be in the process of transleting most of 
its software from 8086 assembler into C. 
So is just about everyone else in the busi- 
ness, including MicroPro. It sure looks 
from here as if in a year or two we're all 
going to be using some sort of Unix/Xenix 
operating system {written in C, of course), 
doing spplications programming in C, and 
having fun with BASIC. And now that 
Microsoft has picked up Lattice’s highly 
regarded C, Bellevue, Washington will be 
your one-stop programmers’ shopping 
center. The folks from DRI aren't so sure. 
Or the crowd st Wetsoft, or the few other 
language factories. And there is s hush- 
hush development in the works that may 
really shake things up. Stey tuned. /PC 

















IBM BINDERS 
AND CASES! 


These ara the identical oftset D-ring binders: 
and stipcases made for IBM We purchase 
these from the sama factory Lead tima ts 


your dictionary siz@ to over 90.000 words 
Availadle on most popular computar media 
Requires 1 Megabyta of storage 
10 @ SWGS (3 DSOD Diskettes) 
ID @ 7WGES (8 SSOD Diskettes) 


o~, 






Professional Software Products 


MATHEMATICS SERIES 
The Series includes These 4 Progrsms: 


STATISTICAL ANALYSIS I: This menu driven program 
pertorms LINEAR REGRESSION analysis. deter- 
mines the mean. standard deviation and plots the 
frequency distribution of user-supplied data sets 


NUMERICAL ANALYSIS HI-RES 2-Oimensional plot ot 
any function Automatic scaling At your option 
the program will plot the tunction plot the 
INTEGRAL. plot the OERIVATIVE. determine the 
ROOTS. MAXIMA, MINIMA and INTEGRAL VALUE 


MATRIX: A general purpose. menu driven program 
tor determining the INVERSE and OETERMINANT of 
any matrix. as well as the SOLUTION to any set ot 
SIMULTANEOUS LINEAR EQUATIONS 


3-D SURFACE PLOTTER Explore the ELEGANCE and 
BEAUTY ot MATHEMATICS by creating HI-RES 
PLOTS of 3-dimenstonal surtaces trom any 3- 
variable equations Hidden line or transparent 
plotting. 


For APPLE I! (48K) and IBM PC (64K) $50 00 


BUSINESS SOFTWARE SERIES 
Both Programs $250.00 


A user-friendly yet comprehensive double-entry 
accounting system employing screen-oriented 
data input forms. extensive error-trapping. data 
validation and special routines tor high speed 
operation. The series includes these Iwo modules 


GENERAL LEDGER: A complete accounting system 
with these features: 


© Up to 500 accounts and 500 transactions per 
month 
e = Interactive on-screen transaction journal 
@ Produces these reports: 
Transactions Journal 
Account Ledgers 
Income Statement 


For APPLE II and IBM PC 


Balance Sheet 
Account Listings 


$150 00 


ACCOUNTS RECEIVABLE 
A tlexible system with these teatures 


® Upto 500 accounts and up to 500 invoices per 
diskette 
® Prints invoices. customer statements & 
address labels 
e Interfaces to General Ledger 
@ Interactive screen-based invoice work sheet 
Produces these reports 
Aged Receivables 
Sales Analysis 
Account Listings 
Customer Balances 


For APPLE tl and IBM PC. (2 ORIVES) $150 00 


MICRO-LOGIC 


An interactive graphics program for designing and 
simulating digital logic systems Using the butlt-in 
graphics module. the user creates a logic diagram 
Consisting ot ANO. OR. NANO. NOR. EX-OR. 0. T. JK 
FLIP FLOP and powerful 16 pinuser-defined MACRO 
functions A typical page of a logic diagram looks 
like this 


Tne system provides on-screen editors tor 
NETWORKS/MACROS OATA CHANNELS. CLOCK 
WAVEFORMS and GATES GATE attributes include 
OELAY. TRUTH TABLE NAME and 1/0 clocking 


The system is available tor Apple Il and IBM PC 
computers A non-graphics version is available for 
CP/M 22 It uses the network editor to create 
netlists and text printer plots to display simulation 
results All versions require 2- 5 1/4” disk drives 


For APPLE II IBM PC (192K) and CP/M (70K) $450 00 
MANUAL & OEMO OISKETTE $50 00 


PERSONAL FINANCE MASTER 


The premer personal and small business tinancial 
system Covering all types ot accounts including 
check registers. savings. money market. loan. 
credit card and other asset or lability accounts. the 
system has these features 


Handles 25 Asset/Liability Accounts 
Monthly Transaction Reports 
Budgets Income & Expense 
Reconciles to Bank Statements 
Prints Checks & Mailing Labels 
Automatic Year-End Rollover 
Prepares a Net Worth Reports 
Searches for Transactions 
Handles Split Transactions 
User-Friendly Oata Entry Forms 
Fast Machine Language Routines 
Extensive Error Trapping 

HI-RES Expense/Income Plots 


For APPLE II and IBM PC .. .. 


MICRO-CAP 
Microcomputer Circult Anslysis Program 


Tired of frial & error circuit design? Analyze and 
debug your designs betore you build them With 
MICRO-CAP you simply Sketch your circuit diagram 
onthe CRT screen and run an AC, OC or TRANSIENT 
ANALYSIS. Your circuit may consist of RESISTORS. 
CAPACITORS. INOUCTORS. OIOOES. BATTERIES. 
BIPOLAR or MOS TRANSISTORS. OPAMPS TRANS- 
FORMERS. and SINSUSOIOAL or USER-OEFINEO 
TIME OEPENOENT VOLTAGE SOURCES MICRO-CAP 
can analyze any such network containing up to 40 
separate nodes Includes a user controlled MACRO 
library tor modelling complex components such as 
OPAMPS and Transistors 


For APPLE land IBM PC computers Anon-graphics 
version using an on-screen editor to enter networks 
and text printer plots to display simulation results 
Is available for CP/M (2.2- 5 1/4" SSSO) systems 
Requires 2 disk drives 


For APPLE li. IBM PC (192K) and CP/M (70K) $475 00 
MANUAL and OEMO OISKETTE $50.00 
ORDERING INSTRUCTIONS: All programs are supplied 
on disk and run on Apple Il (64K) or IBM PC (128K) 
with a single disk drive unless otherwise noted 
Oetailed instructions included Orders are shipped 
within 5 days Card users include card number Add 
$2 50 postage and handling with each order 
California residents add 6 1/2% sales tax Foreign 
orders add $5 00 postage and handling per product 


SPECTRUM 
SOFTWARE 


690 W. Fremont Ave., Suite F 
Sunnyvale, CA 94087 


FOR PHONE OROERS: 
(408) 738-4387 
DEALER INQUIRIES INVITED. 











wat CYBERNETICS 


Tig 


TWINS!! 


CORONA PCS 
ARE HERE. 


that conforms to the IBM standard. 

But unlike the IBM PC, the Corona PC comes 
with 128K of memory. Supports up to 512K on the 
main board. Includes a 320K floppy drive, a com- 
munication port, a printer port and an improved 
IBM PC keyboard. 

Both the desktop and portable Corona PC's 
include high-resolution monitors and built-in 
graphics. Higher character definition makes both 


models easier to read, and our 640 x 325 pixel high- 


resolution graphics are over 60% better than the 


portable version. 
5 high Feat tiion, high-contrast 9" display is 
read. It has all the power and features of our 


easy 
enon but lets you take it to the office next door, 


across the country or just conveniently tuck it onto 
a comer of your desk. 


More expandability. 

You may never add a thing to your Corona PC 
because we've built in so much capability. 

But just in case, we've built all the important 
components into the main system board, leaving 
the four expansion slots free. And provided an extra 
large power supply to support any capabilities you 
may want to add in the future. 





your compute 
So you can copy your 
memory, then watch your work get done 


More software. 

The Corona PC includes the MS-DOS operating 
system and comes with GW-BASIC, the MultiMate' 
word processor and the PC Tutor* training course. 
So you can start being productive immediately. 

And you can run Context MBA’ dBASE II¢ 
LogiCalc5 and LogiQuest® the EasyFamily® Wordstar’ 
and the “Star” family, the SuperWare® series, T.I.M?, 
the VisiSeries'® and Perfect Series" of programs and 
most other popular software. 


And it improves your bottom line. 
The Corona Portable PC” is $2,545, the desktop 


Or better yet, just grab your hat and head to 
the nearest Corona PC dealer for a very convincing 
demonstration. 


corona 


The Compatible Company 


© Corona Data Systems 1963 1 TM Softword Systems 2 TM Comprehensive 
Software Support 3 TM Context Managernent Systems 4 TM Ashton Tate 

5 TM Software Products Intemational 6 TM Information Uniimited Softwere 

7 TM Micropro 8 TM Sorcim Corp 9 TM innovative Software 10 TM Visicomp 
11 TM Perfect Sofware inc 
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Babytalk is an intelligent communications management 
interface packed with features. In fact, it's a64K 2-80 
based microcomputer that plugs into your IBM PC to 
manage a full range of communications: 


AS A TERMINAL EMULATOR, 

Babytalk emulates 3270/bisync and 3270/SNA, 2770, 
2780, 3770, 3780 BATCHBISYNC, and HASP/BISYNC 
and a wide range of ASYNC terminals including VT-52, 
VT-100, IBM 3101, and IBM 5251. It's KEYFIX utility 
automates your keyboard by defining function keys with 
any multi-keystroke sequence up to 80 characters. 


AS A SUPERSMART MODEM, 

Babytaik’s onboard 300/600/1200 Baud auto-dial, 
auto-answer, direct-connect MODEM supports Bell 103, 
202 and CCITT V.21 and V.23 protecol. 


AS ASPOOLER, 

Babytalk’s serial or paraliel port may be used for 
background pnnt spooling, so that your IBM PC can run 
applications while Babytalk manages print output to 
either a serial or parallel printer. Babytalk also has a 
Realtime Clock/Calendar with battery backup for 
programmable message dispatching. and so that you 
don't have to set time/date each time your system boots. 


Babytalk is from the same people who gave you Baby 
Blue. It's available for the IBM PC, the Texas Instruments 
Professional Computer, and other MS-DOS compatibles. 
For more detalls see your computer dealer or contact 
Microlog at (914) 368-0353, Microlog, Inc., 222 Route 59, 
Suffern, NY 10901. 





Only ‘895. 


s. 


Microlog 


A TU INTERNATIONAL COMPANY 
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Effortless Communication 





“Modem and software $389. cane and bowler hat not included” 


PC Modem Plus & IBM Personal Computer 











Effortiesa The PC Modem Plus™ system contains everything other communications software packages. Fuli duplex 1200 
you need to communicate with the iBM Personal Computer— baud (212) operation is avaiiable with the addition of Ven-Tel's 
modem, communications software, telephone cable and com- PC Modem Plus Speed Adapter.” 


instructions. 

ie bale Software The fuii featured communications software has auto- 
Modem The modem card fits inside the PC, connects directly logon and data capturing ability. You can store information from 
to the phone line and includes an additional IBM-compatible Dow Jones News/Retrieval” or other sources on disk, exchange 
asynchronous port. The fuii dupiex, auto-answer/auto-dial,300 —_ information with mainframes, minis or personal computers and 
baud modem can tone or puise diai and is compatibie with most __ transfer files to other Crosstalk"-compatible systems. 


From Ven-Tel Inc. 
Modems That Mean Business 


2342 Walsh Avenue, Santa Clara, CA 95051 « (800) 538-5121 + (408)727-5721 


PC Modem Plus and PC Modem Speed Adapter are trademarks of Von-Tei inc The PC Modem Speed Adapter will be available second quarter 1983. 
{BM is a registered trademark of International Business Machines Corporation. Dow Jones News/Retrieval is a registered trademark of Dow Jones & Co. Crosatalk is a trademark of Microstul. inc. 
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“The computer’ from IBM? 


“Everything else is from 
my connection: 





A few good reasons why knowledgeable people 


come to PC Connection for IBM-PC peripherals and software. 


First, you can talk to us—free of charge. they're available now, and there's always someone ready 
to answer your questions about use or compatibility. 


When you call PC Connection, we do more than just 
take your bas We an to you, a we'll answer your —_ Fourth, we’re sometimes second. 
Se alee Oe reise text. {30 shop around lng enough, you might be able t 
PCleGquinmentandleot is your knowledge. And it beat our prices. But only by a minimal amount. And 
a oa sn absolut ely nothin ¥ ’ never by enough to make up for the knowledge and 
y y 8. security you'll gain by connecting us to your IBM-PC. 
Second, it’s only two days from our house to We never charge your card until we ship, there is no 
your house. surcharge added on He cards, there is no sales tax, 
i id we fully insure all shipments at no additional cost. 
When you want something for your IBM-PC, you can ao ‘ 
have it. Fast. Because, unlike mail order houses, we oe aA panes © abe a Ee geek bed t 
stock what we sell. You'll usually have your order in two are Pe conus eae eae Sees 
Write or call us for a complete price list. 
PC Connection, 6 Mill Street, Marlow, New Hampshire 


days, not in two weeks or two months. 

Third, we're first. 03456. In N.H. call 603/446-3383. 

When you choose PC Connection as your supplier, 

you're choosing the nation’s leader. We have a large 800/ 243 -8088 
“PC CONNECTION is my connection.” 


selection of only the best software and peripherals; 
CIRCLE 339 ON READER SERVICE CARD 


Curtis Manufacturing © Softword Systems * Hayden ¢ Quadram ¢ Lotus Development ¢ Ashton Tate * Epson ¢ Software Publishing ¢ 1U'S ¢ Pearl Soft # Financier ¢ Integral 








Data Systems ¢ Mouse Systems © Application Techniques * PCsoftware © Best Programs ¢ Satellite Software ¢ Friendly Soft ¢ Princeton Graphics ¢ Tandon © Microsoft e Hayes 
© AST Research © Software Arts * VisiCorp © Digital Research ¢ Rosesoft © Comprehensive ¢ Spinnaker ¢ Verbatim ¢ Conceptual Instruments ¢ Peachtree © Sorcim ¢ Lifetree 
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programmer s 
READ THIS... 


NOW. | KNOW [ CAN MAKE BIG MONEY WRITING AND SELLING MY 
PROGRAMS, THIS BOOK TOLD ME WHAT TO WRITE — WHO TO SELL 
(T TO — THOUSANDS OF NAMES, ADDRESSES, IDEAS. GUIDELINES. 
THE “SOFTWARE WRITER'S HANDBOOK” IS FANTASTIC! 



















* WHO TO SELL YOUR PROGRAMS TO . 
THOUSANDS OF COMPANY NAMES AND ADDRESSES, 


WITH DETAILED LISTINGS SHOWING: KA 


(1) WHAT PROGRAMS PUBLISHERS ARE LOOKING FOR Lane 
(2) HOW THEY WANT YOU TO SUBMIT YOUR PROGRAM ig oR 

| eserve Your 
: & 
Copy Today! 


(3) HOW MUCH THEY PAY — AND WHEN! 


. 


“ 100 CATEGORIES — FROM "ACCOUNTS RECEIVABLE" ¥ 
TO “GAMES” TO “VIDEO CONTROL” PROGRAMS 
HOW TO WRITE CLEAR DOCUMENTATION 

DEBUGGING TECHNIQUES 


Enclose check or money order 
for $19.95 (No C.0.D.°s) to; 
{PF Publications AGU eb Bi 5 ic rcrciats coe craven oes atcrrslescucneever seater voneie Seid vata e's 
146 Country Club Lane 
Pomona, NY 10970 
(914) 354-5585 Cityee ce caeaeeaae OTRO! ois a cheese Zip 


* © 





PC 


pande 


Call us for 


SOFTWARE 
ApTec (for color Prism Pnnters) 
Rainbow Writer Color Text Formatter . . $119. 
Rainbow Writer Screen Grabber... ..... 69. 
Ashton Tate 
dBase II (DOS or CP/M-86)...... .--- 997. 
Best Programs 
PC/Personal Finance Program 65. 
PC/Fixed Asset System 239 
Bible Research 
THE WORD (KJV Bible — 7 disks) 149 
Continental 
Home Accountant Plus 95 
FCM (was First Class Mai) 79 
Conceptual Instruments 
The Desk Organver (30 day retum 
guarantee # not satsfed) ... ...... 250 
Digital Research 
(i cts 8 0 Eueennsree 6 39 
DA LOGOPA ania seiiiciccs nauet 109 
Financier 
Financier Personal Senes ............ 119 
Financier Tax Series... ....0....0...04, 119, 
PIERWiiibheaie a) ete 2s patentee es sos 149. 
Hayes 
Smantcom il 2 ow... ee eee Tees =O) 
US (now XT and DOS 2.0 compatible) 


E Inter WW. . s 
EasySpeller Il for EasyWoiter tt 





Lotus Development 

1-2-3 (version 1A — the newest!) .. . . call 
Micropro 
WordStar 3.3 .. 


Multiplan a 169. 


Muit-Tool Word (with mouse)... . ... call 
PCsoftware 
PCrayon (create in full color with easy to 


PeachPak (G/L, A/R, A/P) see above special 


PeachTe 5000... .... . 237. 


Pearisoft 
Personal Peart ; : . 189 


PC Connection 


Software Speciai 
through September 30, 1983 


PEACHTREE 
PEACHPAK (Series 4) 


* AR and A/P wil stand alone or update G/L 


® Runs under DOS 11 

® Includes sampies and demo data disks 
© Detaled manuals make it easy to use 
Complete PeachPak System 


Prokey (customize your keyboard) .. . . 


Software Arts 
TK'!Solver 5 
Financial Management Pack 


Mechanical Engineering Pack . 0... 


Software Publishing 
PFSFile . 

PFS/Graph 

PFSMirite 


Syste 
PCModem 1 3 (for Smartmodem 300). . . . 


PCModem 1 4C (for Smartmodem 1200) 


VisiCorp 

VisiCalc 256k (witree CDEX training 
Program — limited ime) ..... 
VisF ile Neen e 
VisiSchedule 

VisiTrend/Piot 3 a 
VisiWord (witree VisSpell mail in — 
imited bme). Bi 


EDUCATIONAL 
Comprehensive 
PC Pal (for first bme users) 


PC Tutor (more in depth instruction) Ee 
Fi 


riendlySoft 
FrnendlyWare/PC Introductory Set 
individual Software 
The INSTRUCTOR 





. 165 


199 


. 199. 


199 


Spinnaker 
Educatona!l Games for Young Computer Users 


(require graphics board) 
Snooper Troops | (ages 10 to adult) 
Snooper Troops Il (ages 10 to adult) 


Most Amazing Thing (ages 10 to adult) . . 


Face Maker (ages 4 to 12) 
Story Machine (ages 5 to 9) 


. 30 
..30 
mele 

23. 


Kinder Comp (ages 3to8) . ... . $23 
Rhymes and Riddles (ages 5to9) . .. 20. 
Hey Diddle Diddle (ages 3f0 10). . ..20 
Stone (requires graphics board) 

My Letters, Numbers, and Words (great 
graphics and sound — ages | to 5) coco 
GAMES 

Broderbund 

Apple Panic 23 
EPYX/Automated Simulations 

Temple of Apsha: 27 
Upper Reaches of Apshar 15 
Curse of Ra 15 
Star Wamor 27. 
Rescue at Rigel 23. 
Crush, Crumbie, and Chomp 23. 
FriendlySoft 

FnendtyWare/PC Arcade 39 
Funtastic/ 

Snack Attack Il (a favonte)......... 27 
Cosmic Crusader (as good as above) 27. 
Big Top (hours of fun!) ..29 
Master Miner (1 or 2 players) ......... 29. 
Infocom 

High quality text games 

Zork | aie : ener: 
ZorkIl. 2. : Wi (anes 
ZO ces 5 F 27, 
Starcross .. pale vere 
Deadiine 

Suspended .. 

Witness (NEW) ... 

Microsoft 


ScreenPlay (mono or graphics board) 


35 
35 
35 
Flight Simulator (with 93 page manual). 35 
29 
29 


Night Mission Pinball mae 
Zee Programming 
Zuran Detender (highly addichve) .. 25 


HARDWARE 
AST Research 
(For i8M-PC or XT) 
We are a full line AST Research Deaier 
All AST Boards come with SuperDnve, 
SuperSpool, and one year warranty. 
SixPakPius 64k upgradable to 384k, with clock 
calendar, senal and parallel ports (game port 


© COPYRIGHT PC CONNECTION 1963 ALL ITEMS SUBJECT TO AVAILABILITY PRICES SUBJECT TO CHANGE WITHOUT NOTICE (9M IS A REGISTERED TRADEMARK OF IBM CORP 











monium? 
free advice. 


MegaPlus li 64k upgradable to 256k 
{or more with MegaPak) with clock calendar 
port optional)... . $269 


and senal port (game 
MegaPak 128k (not upgradable)....... 187. 
WhecMPMC 25K 6 oi cen cm ne 279. 


VO Plus II (clock calendar and senal port) 115. 
Parallel Port or second Sena! Port or Game 
Adapter for MegaPlus #l, VO Plus Il, or 





ae Bs Weer one oases ecco 35. 
ee Ce hee ea stead call 

Cipesctal Bracket for Extra Cables ...... 15. 

Amdek 

MAI Board (color & monochrome)... ... 469 

CompuCable 


Plastic Keyboard & Drive Covers (set)... . 19. 
Curtia 


PC Pedestal (for IBM Mono or Color)... . . 65. 
PGS or Quadchrome display adapter... .9 
System Stand (holds PC vertically)  ....21. 
€xtension Cable for IBM Mono Display .. . 44. 
Keyboard Extension Cable (3 fo 9 feet)... 36. 
Electronic Protection Devices 

with Lloyd's insurance Protection 

The Lemon (surge protector) ........ . 44 
The Peach (surge protecto) ........... 69. 
Epson 

FX-80 with GRAFTRAX%-Plus ...0...... call 
FX:100 with GRAFTRAX-Plus (it’s out!) . . . call 
Epson to IBM Parallel Cable .......... 32 
FTG Data 

Light Pen (Push Tip)........0... . 159. 
Demo Disk Set for LightPen .. ....... 39. 
Hayea 

Smartmodem 300. . 


PCModem Software fi 3 flor above) . cee 39 


Smartmodem 1200 . 
PCMadem Software 1.4C (for above) ... . 69. 
Smartmodem 1200B (w/Smartcom Ii) ... 439 


Smiartcomill <2: . dts vaVee ct gee vee 79 
Smartmodem-to-IBM Cable ........... 25. 
Hercules Computer 


Hercules Graphics Card (parallel port) . . 359. 


ips 


Prism 80 Pnnter (with ail four options). . . 1397. 
Prism 132 Printer (with ail four options) 1597. 


Pnsm to IBM Parallel Cable.... 0 ...... 32. 
kay tronic 

Typewnier style keyboard .... ..... call 
Kraft 

Joystick . . Re eerste ee 45. 
Maynard Electronics 

Floppy Dnve Controller. 2. ......... 159. 
Microsoft 


System Card 64k (upgradable to 256k) with 
Clock calendar, senal port, parallel port. . call 
Mouse Syatams 

PC Mouse (3 button optical mouse comes 





PC Connection 


Hardware Special 
through September 30, 1983 


AST RESEARCH 

SixPakPius 

AST's newest multfunction memory board 
features 

* 64k upgradable to 384k using standard 


chips (on 1 boara) 
* Clock Calendar, Seria! Port, Parallel Port 
® SuperPak disk with SuperDrive and 


SuperSpool 

* Optonal Game/Joystick Adapter ($35) 

* One year warranty on parts and labor 

* Detailed User's Manual included 

* 100% compatibility with the PC & XT and 
00S11&20 . ue $ 269. 


CONNECT WITH US 
Need more information on our products? 
Buying your first PC or XT and want advice 
on hardware compatability and software 
performance? Call us. We have the IBM-PC 
experience Monday through Fday 9°00 to 
5:30 at 603/446-3383. 


OUR POLICY 

* We do not charge your card unt! we ship. 

* No surcharge added on VISA and 
Mastercard. 

* No sales tax. 

We fully insure all shipments al no addrional 
charge 

* Allow one week for personal and company 
checks to clear. 

# COD maximum $500 Cash or certified 
check. 

* 120 day guarantee* 


SHIPPING 


United States: For monitors, printers, drives, 
and furniture, add 2% to all orders. For all other 
ttems, add $2 per order for UPS surface, $3 per 
order for UPS 2nd Day Air. 

Canada and Mexico: We add freight charges 
to credit card purchases. For prepayment, 
include 3% for monitors, printers, drives, and 
furniture. For all other items, add $4 per order for 
shipping charges. 


800/243-8088 


PC Connection 6 Mill SI., Marlow, NH 03456 
603/446-3383 


For the IBM-PC Exclusively. 








with power supply, pies and software 


connects to senaf port) . 9 . $239. 
NEC 

Spinwriter 3550 (IBM-PC compatible). . . 1878. 
Plantronics/Frederick 

COVORPLUS eVinwir'ets cscs ees 379. 
Princeton Graphica 


PGS (RGB Monitor now aisplays brown) . . call 
Quadram 

Wa ara a full line Quadram Dealer 
Quadboard 64k (upgradable to 256k, with 
Quadmaster Software, clock calendar, seral 


and parallel ports)..........0 0.20005 269. 
Microfazer Printer Buffer (paralie) w/copy 
MP 64 (64k) upgradable to 512k ....... 188 





Quadchrome (Hi Res RGB Morvtor) 
‘Quadink (allows you to run most Apple I! 
programs airectly on your IBM-PC or XT) call 
Silver Reed (letter quality) Silver Reed EXP 
500 Printer Par/Ser, 132 colurnn, quiet, 
smooth, and solid... . 
Star Micronica 
Gemini 10X (totally Epson compatible)... 329 
TG 

VOVSICK <5 owes sarc etieesis ane ae n 45. 
Tandon 

TM 100-2 (5 1/4”) Drive (DS, DD) configured as 
Drve A or Drve B for your PC. Comes with 
complete step by step installation instructions 


and Tandon manual... 66. 259. 
USi (monitors for graphics board) 

Pr2 Monitor (12" green, with cable)... . . 149, 
P+3 Monitor (12” amber, with cable)... . 164. 
MEMORY 

64k Memory Upgrade Set for IBM-PC or XT 
system board... 2... cee eee eee 59 
64k Memory Upgrade Set for any memory 
board specily make of board ...... ... 59. 
Install memory upgrades and run diagnostics 
at ume of board purchase only ......... 10. 
DISKS 
Varbatim (with 5 year guarantee) 


Datalife Disks SS/DD plastic box of 10... . 29. 
Datalfe Disks DS/DD plastic box of 10... . 39. 
Fip Sort (holds 75 disks).............. 19. 


INFORMATION SERVICES 
Compuserva 
Compuserve (includes subscnption, manual, 
5 hours of connect ime, and monthly 
publications) 
Source Telecomputing 
The Source (subscrpton & manual) ..... 69. 
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VISICALC’ 


$250* 


* interactive electronic worksheet 


* Maximum spreadsheet limits: 
64 x 256°° 


© Matrix aigebra syntax 


SuperCalc” 


$295* 


interactive electronic worksheet 


Maximum Spreadsheet limits: 
64 x 256°° 


Matrix aigebra syntax 


On-line ‘‘HELP”’ for commands 


Variabie individuai column widths 


The feature: speak for themselves! TARGET Financial Modeling is an easy-to-use 
spreadsheet with added power and flexibility to handle your busin ness needs. 


Order 1 TARGET Financial Modeling from your local computer dealer or from Comshare, 
one of the most experienced names in computer software and services. 


Money Back esiue — You must be compietely Satisfied with TARGET Financial Modeling or 
return it within 30 days for a full refund. This guarantee applies only to single unit end user 
purchases made from Comshare or from a participating dealer before Dec. 31, 1983. Call today. 


Available on |BM BOS and most micros using CP/M-80, CP/M-86, and MS DOS operating systems. 


*Suggested retail on) pf product for the IBM Personal Computer. °*Actual space may be lees depending on hardware configuration. 
VIGICALC 1S A REGISTERED TRADEMARK OF VISICORP, INC. © SUPERCALC IS A TRADEMARK OF SORCIM, INC. ¢ MULTIPLAN IS A TRADEMARK OF MICROSOFT, INC. 





. TARGET 
Multiplan Financial Modeling” 


$275* $325" 


Interactive electronic worksheet interactive electronic worksheet 


Maximum apreadsheet limita: Maximum apreadaheet limita: 
63 x 255°° 1,000 x 5,000°° 


Limited English naming of cells Complete English syntax for all 
program operations 


Compiete on-line ‘“‘HELP”’ or Compiete on-line “‘HELP”’ or 
reference system reference ayatem 


Variabie individual coiumn widths Varlabie individuai column widths 


Extensive acreen formatting Extensive screen formatting 
(including decimals, etc.) (inciuding decimala, atc.) 


Automatic forward referencing Automatic forward referencing 

Limited worksheet consolidation Muitipie model consolidation 
Automatic formula replication 
Uaer defined digit significance 


Interactive display: spreadsheet 
or logic file 


Powerful raport writer 


Allows users to bulld models which 
prompt for data during calculation. 


Money-back 
guaranteal 


TARGET 


FINANCIAL 


MODELING™ 
G 
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COMSHARE 


1935 Cliff Valley Way 
(| Atlanta, GA 30329 
(404) 633-USER 


1083 COMBHARE TARGET SOFTWARE, INC 


Solomon 
Series’ 

Software 
by TLB 


Information For Wise Business Decisions 


NOW 
SOLOMON 
Accounting Software is available 
for your IBM Personal Computer’ 


Solomon offers the most 
sophisticated accounting 
software system for 
microcomputers. 


Easily set up, the remarkable 
Solomon software package 
operates from a single 
database managed by the 
MDBS™ database 
management system utilizing 
the industry standard 
operating system—CP/M™ 


Solomon is faster, more 
powerful, more flexible, 
easier to install and easier to 
use than other systems. 


The Solomon t System 
handles general ledger, 
payroll, accounts payable 
and receivable, invoicing, 
fixed assets, cash receipts 
and disbursements and 
address list maintenance. 


The Solomon Ht System 
includes all these functions 
plus a job management 
package that can be used by 
engineers, architects, 
consultants, contractors and 
other service businesses. 


Now you can have instant 
information for wise business 
decisions—with Solomon 
Series Software by TLB— 
from Computech. 





Hardware requirements: 

© 64K RAM 

© Baby Blue™ CPU Card 

© 132 Column Printer 

© Hard Disk Recommended 


IBM Personal Computer is a registered 
trademark of IBM. 

MDBS is a registered trademark of 
Micro Data Base Systems, Inc. 

CP/M is a registered trademark of 
Digital Research. 

Baby Blue is a registered trade mark 

of Xedex. 


For your nearest authorized 
dealer write or call. 


COMPUTECH ComPpuTECH GRoUuP 
INCORPORATED 
® Main Line Industrial Park 
Lee Boulevard 
Frazer, PA 19355 
mow meowrene'"® 215-644-3344 
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SOFTWARE/JJOHN M. WORAM 


BASIC Development System and BASIC 
Programming Tools added to disk BASIC will 
make editing and debugging easier. 


BASIC Programming 


Enhancements 


BASIC Development System 
SofTool Systems 
8972 E. Hampden Ave., #179 
Denver, CO 80231 
(303) 793-0145 

List Price: $79 

Requires: 64K, one disk drive. 
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BASIC Programming Tools 
Synergistic Software 
830 N. Riverside Dr., #201 
Renton, WA 98055 
(206) 226-3216 
List Price: $120 
Requires: 64K, one disk drive. 
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If you are one of those perfect masters of 
the art of programming, you certainly 
won't want to bother with elther of the 
tools described here After all. you are one 
of those knowledgeable types who never 
turns on the green screen until you've 


spent the proper amount of time medita- 
ting on the nature of the structured pro- 
gram. Later, you prepare a marvelously 
logical flow chart, and still later, write out 
the program lines on a yellow legal pad. 
Naturally, you are able to use indelible 
ink. So secure is your mastery of the lan- 
guage. And, of course, the program runs 
flawlessly the first time you enter it. 

Of course. And then there are the rest 
of us. The dog-eared pages of Appendix A 
in the average BASIC manual attest to our 
prowess. For the benefit of the gifted elite 
who wouldn't know about such things, 
Appendix A (euphemistically titled 
*Messages”’) contains "73 Ways in Which 
to Screw Up.” The 73 ways are only the tip 
of the iceberg. For the hundreds or maybe 
thousands of other ways to get confused, 
there is neither external help nor interces- 
sion by a friendly machine. 

Those who have memorized Appendix 
Aneverspeni! tine worrying that compul- 
ers will take over the world. Mine won't 
even take over a simple debugging task. It 
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just lies there, waiting for me to do some- 
thing clever and get it (and me) out of this 
mess. My computer doesn't even have 
sense enough to shut itself off and try 
again tomorrow. Talk about passive resis- 
tance! 

TRON (not the movie) helps, some- 
times. But you must be fast; if there are 
graphics involved, TRON often gets in its 
own way. There must be something better 
for editing and debugging. 


BASIC Development System 

Well, there is. And better yet, it's actu- 
ally simple! BASIC Development System, 
by SofTocl Systems, adds some handy 
software tools to disk BASIC to make edit- 
ing and debugging easier. (No, the hard- 
ware still doesn’t do it for you, but the 
total system does seem just a little friend- 
lier.) 

To get started, copy SofTool's 
BDSPATCH COM and BASIC BDS pro 
grams onto your DOS disk. Then type 
BDSPATCH BASIC.COM, and the BASIC 





Ward Whiz 

educational game teach 

Fecognition, spelling, and ht 9 ay 

Super Whiz $29.95 
‘esoteric, cerebral versi chal 

achool to college ormitetes leneing nor 


$29.95 
intensive game, teaching America's 


"BUSINESS SOFTWARE Lil 


Inesering Pac $89.95 
re ete of sonitons to common civil 


engineering problems 
Malling List! $30.95 
Exceptional features usually found only on 
programs costing 10 times as much. 

$39.95 


Auto Dialer 
An auto-dialing database for ealesmen and 


Micro Minder 
‘A multi-purpose itinerary and appointment 
echeduler. 


GENERAL INTEREST 
le 
Adult adventure. X-RAYted fun, ne 
Video Etch 
A powertui graphics screen editor. 
Game Pac! 
Exciting ten-game anthology. 
U.S. Motors 
Automobile corp. simulation/adventure. 


$39.95 
$29.95 
$29.95 





To order, or for more information, 
call toll-free: 


1-800-321-5346 


Our Guarantee: We unconditionally guerantee all our 
software or your back (less $3.00 shipping) If 
ratumed within 18 days cf receipt. 


yhanctics 


P.O. Box 339, Forestville, CA 95436 
24-hour phone 1-707-887-7237 
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Development System becomes an invisi- 
ble addition to your famillar disk BASIC. 
Yes, there's also a BASICA patch, and 
another one for use with DOS 2.0. The sev- 
en BDS modules are as follows. 

@ XBASIC—Keyboard shorthand func- 
tions and debugging aids. 

@ XREF—A cross-reference for vari- 
ables, line numbers, and numeric con- 
stants. 

@ FIND—A cross-reference for charac- 
ter strings and BASIC keywords. 

@ VARIABLE DUMP—A display of 
any/all program variable values. 

@ SUPER RENUM—An enhanced re- 
numbering system. 

@ COMPRESS—A program = size-re- 
duction system. 

@ UNCOMPRESS—A complementary 
system, to expand compressed programs 
for greater readablllty. 

The XBASIC module offers 11 single- 
Initial commands that may be used in the 
direct mode. When one of these initials is 
typed as the first character in a line, it will 


using BDS's XREF and FIND commonds. 


Figure 2: The BDS SAMPLE.BAS program 








Figure 1: Feotures of the XREF ond FIND modules. Vorious listings can be displayed by 










O, THE 
hardware still doesn’t 
do it for you, but the 
total system does seem 
just a little friendlier. 














function as if a complete word had been 
typed in. These command abbreviations 
are the first letters of Auto, Cls, Delete, 
Edit, List, Load” (enter L”), Merge, New, P 
(= LLIST), Save, and Un-NEW. The Un- 
New command restores a program acci- 
dentally erased by typing NEW. 

Entering a period as the first character 
will list the current program line, while 
PgUp and PgDn list the previous and the 
next program line, respectively, Ctrl-PgUp 
and Ctrl-PgDn will list the first and last 



















lists references to kwl, and these are replaced with kw2 
F displays the contents of the next line containing a 
reference toa previous F "kw or F "ss" command 


xX. lists all variable references to the screen 

x, lists all variable references to the printer 

X.p lists all variable references, starting with p 
Xp lists references to p only 

FR lists all BASIC keywords and tokens 

F "kw lists all keyword references, starting with kw 

F "kw lists references to kw only 

F."ss" lists all string references starting with ss 

F "kwl+kw2 lists only those lines in which kwl and kw2 appear 
F "khwl, kw2 







+", too!" 


| 10 ‘This ie a REMark 
20 DEFINT H,1 
30 D8L.PRECISION# = 4# 
40 HEX. VALUE = &HFFFF 
| 50 8B.STRING$ = "This is a string" 
60 SNG.PRECISION§ = 5000000! 
70 IF D8L.PRECISION# > SNG. PRECISION THEN GOTO 150 
80 DIM ARRAY (4) 
90 FOR INDEXZ = 1 T0 4 
100 ARRAY (INDEX%) = INDEXZ °2 
110 NEXT INDEXZ 
120 GOTO 150 
130 A.STRING§ = "This is a string” 
140 YEAR = 1982 


PRINT "End" 
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program lines. 

The final command within the XBAS- 
IC module is SYSTEM TRON, a Trace On 
command with a difference. Instead of fill- 
ing the screen with line numbers, a single 
line number is displayed in the upper 
right-hand corner, and program execution 
halts until a key (any key) is struck. Then 
the next program line is executed, its line 
number is displayed, and the program 
haits again. Thus it's possible to step 
through an entire program line-by-line, 
while keeping an eye on program flow. By 
holding any key down, the program is exe- 
cuted at the normal keyboard repeat rate. 
So, in a long program it’s easy to skip 
ahead quickly and slow down when and 
where needed. Typing SYSTEM TROFF 
will disable this single-step trace mode. 





50 


PRINT 150 
REM 10 
THEN 70 
TO 90 
a 100 





1 90 
/2 100 
4 80 
1982 140 
5000000! 60 
4a# 30 
SHFFFF 40 
*150 70 
A. STRINGS 130* 
ARRAY ( 80 
B. STRINGS 50* 
DBL. PRECISION 30* 
H 20 
HEX. VALUE 40* 
i 20 
INDEX? poe 
SNG. PRECISION 60* 
YEAR 140° 





Figure 3: Typing F. in the BDS SAMPLE.BAS program lists all keywords and tokene. 








SYSTEM TRON and SYSTEM TROFF 
may also be used within a program, as in 
this example. 
200 IF A = 4 THEN SYSTEM TRON 

The XBASIC features are convenient; 
the user takes them for granted aimost 
immediately. However, it’s the other mod- 
ules that really show off the BASIC Devel- 
opment System. For example, XREF and 
FIND display various listings, as shown in 





Figure 1. 
Note that a period provides a screen 
listing, while a comma is used for a hard- 
copy printout. “kw is any BASIC keyword 
or token (IF, THEN, +, =, etc.) and ‘“‘ss” is 
simply any character string. 
To illustrate the X and F modules, try 
the following lines: 
30 P§ = "A string variable" 

















60 90 100 











= ened 


Figure 4: Typing X. in the BDS SAMPLE.BAS liste oll variobles. 


120 


100* 


70 


100 
70 


100 110 
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Never The Same Game Twice 


\ Rak ly ane 
Manes 


Now your PCcan handle 
Rogue...can you? 






pose’ the most 2 ad 
UNIX* game ever, 


now runs under MS-DOS* 
on the IBM PC. 


@ ROGUE'e many fntricactss make tts 
challenge a lasting one Expert game 
writers spent four man years devieing the 
most exciting adventure you'll ever under- 
take The quest for the Amulet of Yendor. 
@ Every gams of ROGUE te different You 
win by developing your ROGUE character, 
not memorizing events 

@ ROGUE playe quickty Ite so full of 
unpredictable monsters, complex magic 
and hidden dangers you never have to 
wait for action 

@ ROGUE remembers and displays 
etratagic tnformatton You never interrupt 
the action to make separate maps or notes 


Don't Wait To 
Challenge Yourself 


Order ROGUE Today—Call toll-free: 
800-538-8157 ext. 973 
800-672-3470 ext. 973 in California 
And use your Visa or MasterCard 
$44 95 (add $2 00 postage and handling) 
or send check or money order to: 

AI Design Systems 

1989 Santa Cruz Avenue 

Santa Clara, CA 95051 

(408) 296-1634 
Ask for ROGUE at your computer store. 
Requirements 
IBM Personal Computer or IBM Personal 
Computer XT @ DOS 1.1 or 20 @ 128K of 
Memory @ Single Disk Drive @ Mono- 


chrome or Color monitor = —-) 


*UNIX ts @ trademark of Bell Labs, Inc. 
*MS-DOS is a trademark of Microsoft, Inc 








40 Q$ = "An unlikely string 
variable, containing %#P$3.2" 


Typing X P$ will displey P$ 30*, indi- 
cating thet the variable P$ is found in line 
30. The asterisk {*) will be explained 
shortly. P$ also eppears as a character 
string in line 40, but this can be ignored. 
And, so typing F ‘‘P$” finds the P$ char- 
acter string in line 40, while ignoring the 
varieble of the same neme in line 30. 

To further demonstrate these end other 
BDS modules, the SofTool disk contains 
the SAMPLE.BAS program shown in Fig- 
ure 2. (SofTool suggests investing little or 
no time trying to understend this progrem, 
since it does absolutely nothing other than 
show off the system). Figures 3 and 4 dis- 
pley the printer listings produced by the F 
and X commands. 

In Figure 4, the asterisk preceeding list- 
ing 150 indicates thet this is e reference to 
a line number. The asterisks following the 
references in columns 2 and 3 indicete 
that the value of the variable in question is 
changed et these |ine numbers. Thus the 
value of INDEX% is changed in line 90, 











while INDEX% eppears (unchanged) three 
more times, twice in line 100, and once in 
line 110. 

The VARIABLE DUMP module dis- 





Suen RENUM 
seems to be goofproof, 
and will not overwrite 

an existing program 

line even if you try. 





plays some or all variables, along with 
their current values. This can be especial- 
ly valuable for displaying numeric vari- 
ebles thet are not otherwise seen. For 
instence, your final value for, say, P2 is 
based on e calculation in which YEAR is 
supposed to equal 1941. However, typing 
V YEAR displays 1982. Something's 


WHICH ONE CAN RECALL 
20,000 CHARACTERS? 


= 


ey) 


. 


HNN 
TELIOS 


| 


’ he wae ae BTN y a 
—— = 


It ou chose TELIOS,** 
intr 


aj CHARLIE 


u're right! Chorlie didn’t stond o chance. TELIOS,” 


oduced by GENASYS," is the first osynchronous communications package 


for the IBM- 


with screen scrolling, giving you recall of up to 20,000 chor- 


octers—o minimum of ten screens—while communicoting with 0 moinfrome. 
Other features include: Sophisticoted commond file processing; File upload/ 


download copobility; User-definoble function keys; 


mmunicotions status 


including connect time; Online help, ond much more. 


TELIOS™— ot the introductory price of just 


$99.95. To order, coll 301-770-4600; 


use VISA/MC. (S5.50 per order shipping/ 


hondling; in MD odd 5% tox.) 
“Requires 96K 


TEUOS.” 
brought to 
uD 
ee 11820 Parklawn Drive, 
Rockville MD 20852 
301-770-4600 
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wrong here. How did YEAR get to be 1982 
when it should be 1941? Try typing X 
YEAR. If you get back YEAR 140*, you're 
on the right track. That's the line in which 
the value of YEAR got changed. 

SUPER RENUM offers all sorts of 
enhancements to the familiar RENUM 
command. In fact, program lines can even 
be resequenced; try this one. 

10 'first line 

20 'second line 

30 'third line 

40 ‘fourth line 

50 ‘last line 

R15, 1, 30, 40 [ENTER] 

10 ‘first line 

15 third line 

16 ‘fourth line 

20 ‘second line 

50 ‘last line 


In other words, lines 30 to 40 were 








Figure 5: The BDS SAMPLE.BAS program 
listing after gaing through the COMPRESS 
and UNCOMPRESS madules. 












COMPRESS module 

20 DEF INT H, 

I:DBL. PRECISION#=4# : HEX . VALUE 

=&HFFFF: 

B.STRING="This is a string": 

SNG. PRECISION=5000000! : 

IF DBL.PRECISION#>SNG. PRECISION 
THEN 150 

80 DIM ARRAY (4): FOR INDEX =1 TO 
4: ARRAY (INDEX) = 

INDEX2 : NEXT INDEX: GOTO 150 

150 PRINT "End 

UNCOMPRESS module 

10 DEFINTH,I 
















20 DBL.PRECISION# = 4# 

30 HEX. VALUEZ = &HFFFF 

40 B.STRING$ = "This isa 
string" 

50 SNG.PRECISION! = 
5000000! 

60 IF DBL. PRECISION# > 






SNG. PRECISION! THEN 









70 
80 


DIM ARRAY! (4) 
FOR INDEX% = 1T04 








90 ARRAY! (INDEXZ) = INDEXZ “2 
100 NEXT INDEXZ 
110 GOTO 120 






120 PRINT "End" 





1200 BAUD/300 BAUD 


7 


a pee betas 


CHAT ae of 
Z oe, 


HOSTCOMM 


by JANADON 
The Complete Host Communications System 


PRODUCT 
INFORMATION 


-s 


arg 


-. 


ORDERS 
te 


SOFTWARE 


CONFERENCING EXCHANGE 


$170.00 


* Features: 


@ The first Host communications system lor the IBM Personal Computer 
@ Run programs from a remote site with a terminal or another computer 
@ Use as a personal communications system or electronic mailbox 

© Full Upload/Download facility for ASCII files 


e@ Easy set-up, installation, and especially easy to use 
@ Full system operator support 

@ Three level password protection 

@ Unattended operation 


ADD-ON FEATURES for HOSTCOMM 
PCE-MAIL — designed to allow Hostcomm users to leave messages and correspondence for other users. Pass- 
words permit privacy, “wildcard” addresses permit generalized mail. Help files provided. $80.00 


— make your Host the most popular system in town. Choose up to 12 different topics for your users. One 
menu can be used to control both PCE-MAIL and CONFERENCING. $80.00 


HOST UTILITIES i — a series of 4 utilities for use with HOSTCOMM. MENU-MOD simplifies manu management. Other 
options compute file sizes and transmit times, list menus and filespecs. $49.95 


HOST UTILITIES ii — HOSTMENU permits alteration of a Download Menu, or changes to a higher number menu. HOSTFILE 
uses a password scheme so that only certain callers may download files. $49.95 


— a program used with HOSTCOMM to provide callers with information about your products. Product 
descriptions are contained in a separate file for easy modification. Pertinent order information may be 
requested and stored from callers. $39.95 


CONFERENCING 


ORDER TRANS 


*Minimum Systems Requirements: 
© 128KB System Unit 
© 320KB Oiskette storage (1 or 2 drives) 
@ PC-OOS 1.00r 1.1 


@ Asynchronous Communications Adapter 
@ Hayes Stack™ Smartmodem 300 or 1200 
@ Video Oisplay (40 or 80 characters) 


IBM: 


Personal Computer 


@ Printer 


NF SYSTEMS, LTD. 
P.O. Box 76363, Atlanta, GA 30358 


404-252-4146 —DATA 404-252-3302 — VOICE 
Add $2.50 for postage and handling 


VISA/MASTERCARD Catalog Available 
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moved to a new iocation beginning at 15, 
and incrementing by 1. Typing R 30,10, 
15,16 will get you back to the original 
sequence. Typing R I (a,b,c,d) will dupli- 
cate (at line a) the program block defined 
by the last two numbers (c,d), without 


removing it from its original location. R U 
scans the program for undefined lines, 
without renumbering the program. SU- 
PER RENUM seems to be goofproof, and 
will not overwrite an existing program 
line even if you try. Instead, you get an 


Figure 6: Example of BPT EDIT program. The program is written withaut line numbers 
and saved as an .SRC file, and the NUMBER program creates a numbered ASCII file. 
{Note thot line 50 has replaced the {CALCn} labels with the appropriate line numbers.) 


10A=2 


20B = 


4 


soc =6 

40 INPUT K 

50 ON K GOSUB 80,110 
60 PRINT P 


70 END 

80 '.CALC1. first routine 
90P=C*B 

100 RETURN 

110 '.CALC2. second routine 
120P=B-A 

130 RETURN 


. . first routine 
pectb 
return 
CALC2 ' 
p=b-A 
return 


second routine 





hat you see. 


NN MicroQ’s breakthrough, Finance 
12Q, performs all the functions of 
. the most popular executive/finan- 
Y cial calculators with computer 
power, calculator simplicity and 
one important difference: a 
screen display of all values 
at-a-glance. 

Finance 12Q provides com- 
pound interest, amortization, dis- 
counted cash flow, depreciation, percent- 

age, profit margin, on-line help screen for compre- 
hensive error and command reporting, user pro- 
gramability, value annotations and much more. 
Diskette programs for the IBM PC, 

including comprehensive, easy-to-use manual, 

just $129.95. Call (703) 385-6450. Visa and 
Master Card accepted. Dealer inquiries invited. 





Specific calculation capabilities include: 

Net Present Value (NPV) / Modified Internal Rate of Return (MIRR) / 
Present Value / Future Value / Payment Amount / Number of Payments 
7 Interest Rate / Odd-Period / Gross Profit Margin (GPM) / Selling Price 
/ Cost / Amortization / Depreciation / Straight-Line / Sum-of-the-Yeas- 
Digits / Dechning-Balance / Bond Price / Bond Yield / Mean / Standard 
Deviation / Weighted Mean / Linear Estimation / and more... 


MicroQ Incorporated 
3843 Plaza Drive / Fairfax, Virginia 22030 
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Micro™ 
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error message, and the listing remains 
unchanged. 

Once your program is up and running, 
COMPRESS will squash it to a minimum 
size, removing unnecessary blanks, extra- 
neous colons, LET keywords, GOTOs fol- 
lowing THEN or ELSE, etc. It also merges 
multiple statements into single lines, and 
removes remarks, variable names from 
NEXT statements, and lines that never get 
executed (such as 130 and 140 in the 
SAMPLE program). Most of these options 
can be turned on and off as needed. For 
example, H LR preserves remarks and 
nonexecutable lines. 

UNCOMPRESS puts a compressed pro- 
gram back into a more-readable format 
(see Figure 5), although it doesn’t restore 
remarks. (SofTool would like to hear from 
anyone who can figure out how to do that 
little trick. Call collect.) 

MANUAL. No, it’s not another mod- 
ule. It's the documentation, and it's really 
strange. Obviously, the SofTool folks 
know nothing about the proper method for 
doing these things. This manual is written 
in English, a language rarely used for soft- 
ware documentation. The problem with 
English is that too many people under- 
stand it, and it makes the BASIC Develop- 
ment System look like it's doing some- 
thing that’s ... well, understandable. 
They should have talked to me first. I'd 
have told them to toss in some DEF SEGs, 
a couple of USRs, and a six-pack of PEEKs 
and POKEs. That way they could have baf- 
fled more of us, and probably charged 
three times the price. 


BASIC Programming Tools 

From Synergistic Software comes a set 
of five programming aids for the IBM-PC 
called BASIC Programming Tools. About 
the only thing that BPT and BDS have in 
common is that both packages are de- 
signed to make BASIC programming a lit- 
tle easier—all right, a great deal easier. 
There, most of the similarity stops. BDS 
becomes an integral part of your disk’s 
BASIC.COM system, and once its been 
patched, the modules are as accessible as 
any of the usual BASIC vocabulary. 

By contrast, the BASIC Programming 
Tools are, and remain, five separate 
BASIC programs, all of which are assumed 
to be on the default disk drive. The pro- 
grams are called EDIT, NUMBER, UN- 
NUMBER, SUPER LISTER, and STRIP, 
described in the manual as follows. 





Direct Disk-to-Disk File Transfer with X PLUS” 





os | THE TOWER OF BABEL CONQUERED! 


@ EDIT—A full-screen text editor, de- 
signed as a replacement for EDLIN. 


@ NUMBER—Converts a source file eee kame TGS SS, Bis 

written without numbers to an executable | tion resutts in the Tower others. 
BASIC program. ee ee oe The fast and easy 
e UNNUMBER—Removes line num- . in aH bee erik mor ee shed he 
bers and substitutes line labels as re- Tees PaTnGcomeie other computer, using 
ter industry has achiev- your PC as the host 


@ SUPER LISTER--Produces an en- | &2 ‘he some result 


hanced listing (screen or printer) of a | vine intervention Now, Gite kat pity aS 
BASIC program file. with Xeno-Copy PLUS, Fuly menu-driven and 
© STRIP—Analogous to BDS's COM- | YOUCon "ead AND write easy to use. 
PRESS module. over 35 different disk Xeno-Copy PLUS 
formats in your BM PC Qets you the best in user 
When writing a BASIC program, how | or PC-compatibie. support. Your Xeno- 
do you decide on a line number for your Place your “foreign” Copy pack con- 
: yee | isk in your PC. READ tains our tol-ree (800) 


first, second, or for that matter, tenth, 

GOSUB or GOTO? Do you write the sub- Coe Romee ar 
routines first, or just choose a number suf- | “foreign” disk. No 
ficiently far away to stay out of trouble? | TOGe™s serial 
Whatever you do, it's a pretty safe bet that | quired. Capabilties in- 
sooner or later you'll get into a bit of | clude single and 
RENUM trouble. ouble-sided formats. 


You can avoid all of this with BPT's eno-Copy avaliable t t PC-compatibles. Become 
EDIT program, in which you write in Liew S rf 
BASIC without using line numbers. For 


example, if you need some calculation THE PC KEYBOARD ... CONQUERED 


subroutines, just write something like ON Smit keyboard limitations with KEYSWAPPER 2.0’s punch First, custo- 

K GOSUB {CALCI}{CALC2} and then | mizo you keyooord, Use four dfferent Oull-n keyooord fayouls,incudng 

write the subroutines with a line begin- | DVORAK (ANSI) Move any key. Use numeric keypad and cursor controls at the 

ning CALCn ’. .(optional name), as shown | same time. Hear audible feedback on CAPSLOCK/NUMLOCK, and reset 
in Figure 6. CAPSLOCK like typewriter. Menu-driven for easy setup, 

Then, add the most powerful macro-command capability around. Program 

lca adc agalactiae 

even while another program is running: define a new macro, 

APPER feature on/off including macros, bring up a macro 

Garton ah ond Hebi scfeerr, Macros can contain user inout and time 

HIS MANUAL delays. Create “phantom” menus transparent to your application program. 

a a : - Save macros in printable, editable files. Optional date/time at cursor prompt, 

is written in English, A | disable selected keys, and other advanced features. 
Works for you on the PC, XT and selected PC-compatibles, under DOS 11 and 
language rarely used 20. Compatible with most popular programs. Only 69 sheckels ($69.95 


for software us eres) _ 
documentation. THE ORIGINAL KEYFIXER ©‘ 


ll ar oh el Ur a lg od 
not, but these precision molded collars fit onto 
cot ecitaeiee ioe a ens existing ENTER. TAB, BACKSPACE. and both SHIFT KEYS 

Z to increase ead rptea ad and reduce fatigue. Unique 
the bottom of the screen. (These may not 

does not change key height. imprinted with 

be removed by typing KEY OFF.) The first “ENTER” as in IBM manuals. Original equipment grey 
four function keys scroll the text up or color matches existings keys. A thousand and one 
down by one or four lines (Fi = 1 line up, satisfied customers. 


technical suppart 
hotline number. Ail 











F4 = 4 lines down, etc.). F5 splits the cur- SOP OUTINE 0 nase ce sacvsucecceces cavns only $14.95 . 

rent line into two lines, beginning at the | Check with your locai retailer, or cali us for your local Vertex dealer. 
cursor position, while F6 joins the next 

line to the end of the current line. F7 

retrieves the last line removed, whiie F8 ==yertex gato mci 

retrieves all lines recently removed. F9 systems (213) 938-0887 
removes a single line, and F10 inserts a it unavotoble looaly, send paurient or VGA/ANG Ganicand 8 and aap dene. Phone Grdes occersled 
biank line. Figure 7 gives a few examples Add S200 ship/handing CA residents add 6 i% sales tox 
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Figure 7: Examples of some of the function 


keys in BPT’s EDIT mode. 





Pressiog F5 
A=3.14* B:PRINT"A=":A 
becomes 
A=3.14*B 
PRINT "A= ";A 
Pressing F6 

X= 4-B: _— 
Y¥=27+X 
becomes 
X=4-B:Y¥=27+X% 
Pressing F9 
A=10 

B= 20 

Cc =30 

becomes 

A=10 

c =30 

Pressing F10 
A=10 

B = 20 

becomes 

A=10 

B = 20 





of the use of these functions. 

With the exception of the first line of a 
subroutine, all program lines must be 
indeoted a few spaces. This is no problem, 
since a siogle stroke of the Tab key sets a 
oew left margin, which remains io effect 
uotil you use the back-Tab function 
(shifted Tab). 

Once the editing is done, you must exit 
the EDIT program (Esc U) and theo ruo the 
NUMBER program to find out if your pro- 
gram works. These actions create a source 
file (SRC) cootaining the unnumbered 
program, and an ASCII file (.ASC) contein- 
jog your program with line numbers, as 
seeo in Figure 6. 

At this point the user mey heve secood 
thoughts about the edvantages of writing 
unnumbered programs. For a relatively 
complex editing job, the potential power 
of BPT’s EDIT made is obvious: You don’t 
have to bother keeping treck of where all 
your subroutines are. However, one little 
typiog mistake in the EDIT mode can 
produce some beffling surprises during 
NUMBER. For example, let’s say io Figure 


PLOTCALL erapnic 


SOFTWARE FOR THE IBM PC 


e Plot file generation 
e Easy to use 


This plot generated 
by a BASIC program 
using PLOTCALL 
on a dot matrix 
printer. 


MN 

OOOO 

Wena, 
i 

Ww 


Plot routines celled from any 
languege 

Converts your printer to e digitel 
plotter 

Not enother Print Screen progrem 
ASCIl character set rotetion & 
scaling 

Maximum resolution on most dot 
matrix printers 

Cherecter sets mey be eltered 


ENTIRE PACKAGE 
ONLY 
$149.00 


For further 

He information, ask 

ie your dealer or contact 

GOLDEN SOFTWARE 

P.O. Box 281, Golden, CO 80402 
303-279-1021 


Nett 
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6 the comma between the braces in ON K 
GOSUB {CALC1} {CALC2} was omitted. 
Since the NUMBER program puts CALC1 
at line 60 and CALC2Z at line 110, line 50 
now becomes ON K GOSUB 60110. 
Assuming there is no line 80110, and that 
K = 1, you get an error message (unde- 
fioed line number in 50), which at leest 
lets you know where the trouble is. How- 
ever, If K = 2, the program does not branch 
to line 110, and it may take a lot longer to 
spot the error. 

Referring again to Figure 6, if the space 
betweeo CALC1 end the single quote had 
been omitted during EDIT (CALC1’. .etc.), 
then the NUMBER program will produce 
the error message “CALC1 undefined in 





HE PROBLEM 
with English is that too 
many people 
understand it, and it 
makes the BASIC 
Development System 
look like it’s doing 
something that’s 
understandable. 


line 50.” If you run the program, you'll get 
a syntax error, aod line 50 will read ON K 
GOSUB {CALC1),110. Well, that certainly 
is a syntax error, but it was caused by a 
typing error elsewhere—that is, on what 
is oow line 60. However, lioe 60 now 
reads ROUTINE, and your actual typing 
error bas disappeared! 

To quote from the BPT manuel, “At 
this point, you heve to make a decision 
about corrections. If you modify the ASC 
file usiog BASIC’s built-in editor, your 
SRC file may become obsolete. If you go 
back to the .SRC file to make every little 
chaoge during testiog, you waste a lot of 
time.” 

To me, one of the charms (and frustra- 
tions) of BASIC is instant feedback. Of 
course, the feedback is not always posi- 
tive, but at leest one doesn’t heve to go 
through a compiling-like process to find 
out thet the program doesn't work aoy- 
way. Although it may not be considered 





elegant programming, it’s usually possible 
to debug simply by running the program 
and keeping an eye out for dereilments. By 
forcing a two-step editing process, BPT’s 
EDIT program Introduces some BASIC 
programming tradeoffs that will appeal to 
some, but by no means all, program- 
mers. 

There are a few Important points that 
are not all that clear in the manual. For 
example, “EDIT asks for a filespec ... 
which may include a filename extension.” 
Change that to read, “... must include an 
-SRC extension." If you don’t include the 
«SRC extension, the NUMBER program 
will not be eble to find your file end num- 
ber it. 

When you're finished editing, your 
options are New, Old, Run, or System. The 
first two permit more editing, Run can’t be 
used yet (since you still heven’t numbered 
the program), and System takes you back 
to DOS. To avoid this, just type R and 
specify e nonexistent file. This gets you e 
“file not found in 680" error, but at least 
you remain in BASIC and cen run the 
NUMBER program. 

As a final EDIT precaution, the manual 
suggests using the EDIT.HLP file to famil- 
iarize yourself with the edit commands. 
However, if you follow the directions, this 


O.: OF THE 


charms (and 
frustrations) of BASIC 
is instant feedback. 





file becomes part of your program, and 
makes numbering and subsequent run- 
ning impossible. It is probably simpier to 
use the quick reference chart on page 21 of 
the manuel instead. 


Other Programming Tools 

The next programming tool is UN- 
NUMBER, which simply unnumbers an 
ASCII file and creates an .SRC file, which 
may be edited and (re)numbered as 
described above. 

SUPER LISTER (SL) does two things. 
First, it produces an enhenced program 
listing with indentations and spaces to 





make the program more readable. Second, 
it lists all the variable names In alphebet- 
ical order at the end of the program listing. 
To demonstrate the variable-name list- 
Ings, SL was used with the sample pro- 
gram on SofTool’s BASIC Development 
System disk, and the results are presented 
in Figure 8. (For comparison with Sof- 
Tool's X module, see Figure 4.) 

At the user’s option, the SL listing may 
be directed to an output file, a printer, or 
the screen. If you choose the screen 
option, you’d better brush up on your 
speed reading, since the listing disappears 
almost as fast as it is displayed. To keep 
the screen Ilsting long enough to study it, 
add the following line to the SL2.BAS pro- 
gram: 


2479 INPUT "Press ony key to con— 
tinue.", KK 

Or, change line 2480 to read 
2480 IF LEFT$(LD$) = "L" THEN PRINT 
CHR$(12); 


Finally, add the following line to keep 
the whole works from vanishing before 
you're finished. 


The pertect eld to help you create your own applications 


2145 INPUT "Press any key to 
conclude .", KK 


The final BASIC Programming Tool is 
the STRIP program; it deletes ASCII-file 
remarks beginning with a single quote (’), 
leaving only the single quote. Statements 






Figure 8: BPT’s SUPER LISTER program. 






SAMPLE 07-04-1983 12:44 *CROSS 
REFERENCES * 

VARIABLE REFERENCES (* INDICATES 
LINES WHERE CHANGED) 












A. STRING: 130° 
ARRAY (}: 80* 100* 

B. STRINGS. 50* 

DBL. PRECISION#: 30* 70 
HEX. VALUE: 40* 110 
INDEXZ: 90° 100 70 
SNG . PRECISION: 60* 

YEAR: 140° 






"LINE REFERENCES (* WHERE REFER- 
ENCED BY GOSUB) 
150: 70 120 










The SCREEN 6 


The Totai Screen Menagement system tor the iBM PC 


ENERATOR 








Designed to increase your productivity and make screen formatting a breeze. 


+ Interfaces to |BM BASIC, 
Compiled BASIC end Assembler 
(Inquire about other interfaces.) 


+ Easy Add, Change, Delete, Print 
& Copy facilities for screens 


+ Up to 50 screens per library. . . 
+ Graphics and special characters 


+ All highlighting/color options 
available 


Requires: DOS 1.1 or 2.0 
96K, two drives 
Monochrome or color displey 
Printer optional 

“IBM & PC-DOS are trademarks of (GM Corp 
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No limit on the number of libraries 


mapped to keyboerd for eesy entry 





Compare The SCREEN GENERATOR's capabilities with any screen manager. 





And we're convinced that you'll want to add it to your software library 





Call or write us today tor details 













+ Superior error handling 
+ Excellent speed 
+ Built-in tutorial 
+ 60-page Reference Manual 







Demo disk and Manual — $35 
(credited towerds future purchase) 





Demo provides all capabilities 
with limited library space. 













At $125, it's a bargain! 


an 
P.O. Box 643 
a a Drexel Hill, PA 19026 


SYSTEMS 6215) 449-2754 






K+S Systems 





































+ Figure 9: In this exampla of “pretty 
, printing.” the careful vertical alignment of 
. tha equal (=) signs does not survive the 
BPT SUPER LISTER program. 







5 ‘note layout of FOR, NEXT loop 
10 FOR TEST = 1 to 10 







20: Ze 3*P 

30: L(Ip = xX-A 

35 = ‘This is a remark 

40 ZS(A) = A$(P— A) 

50 IFK = 4thenJ =M~-3.4 
NEXT TEST 


60 















FOR TEST=1 to 10 
‘D2 = 3*P 
/ L(1) = X-A 
















‘This is a remark 
’ 28(A) = AS(P-A) 
‘IF K =4thenJ = M-3.4 















beginning with REM are not affected. 
STRIP eiso removes unnecessary bienks, 
after which the program is saved with an 
STP suffix. 

Next, the .STP program is loaded. Sim- 
piy hitting the Enter key wiii save it as e 
BASIC (non-ASCII) fiie and aiso kiii the 
STP fiie. Or, if you like, save them 
both. 

1 agree with the BPT manual that, ’Per- 
heps the mos! usefui programming tool of 
ail is EDIT.” If you like whet it does, then 
BPT is well worth the money, and the oth- 
er four programs simply come along as 
part of the deal. If you don’t plan to use 
EDIT, there’s not much point in having 
NUMBER and UNNUMBER. SUPER LIS- 
TER is okey, but it’s a greel deal slower 
and not as compiete as BDS’s F and X 
modules, as the Figure 6 comparison 
shows. And if you realiy want e super list- 
ing, you may heve lo do i! yourself any- 
way. As Figure 9 illustrates, SL may not 
always be an improvement. In conclusion, 
STRIP is not nearly as thorough as BDS’s 
COMPRESS module. 


For Those Who Seek. 





ay 


Systems include the com- 
plete KJV Bible text on 
disks. THE WORD pro- 
cessor can search the 
Scriptures for any word or 
phrase. Any portion of the 
Bible can be printed or 
displayed. Create your own 
library of research materials 
or use ours, called TOPICS. 


TOPICS contains cross-reference indexes on over 200 


of the primary subjects discussed in Scripture. 


Bible Research Systems applies computer technology 


to personal study of the Scriptures. 
TOPICS _ Bible Research Systems THE WORD 
$49.95 sa Pal ge processor 
(512) 835-7981 $199.95 
Phas $3 postage/handling 


Requires APPLE I+, IBM-PC, TRSS80-III, OSBORNE, KAYPRO, or CP/M 6° 
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Summing up, after a few days with Sof- 
Tool’s BASIC Development System, 1 
wonder how I ever got elong without it. 
Being able to type L, C, or N, instead of 
LIST, CLS, or NEW may not qualify as one 
of the great breakthroughs of the computer 













UMMING UP, 
after a few days with 
Sof Tool’s BASIC 
Development System, I 
wonder how I ever got 
along without it. 






age, but it’s nice—very nice indeed. And 
so are the rest of the BDS goodies. This set 
of tools sbould be in everyone's software 
library. 

While the BASIC Development! System 
might fell under the heading, “instant 
gratification,” BASIC Programming Tools 
is more of an acquired taste. The EDIT pro- 
gram is its star ettraction. If you've cometo 
BASIC from a Pascal background, you'll 
probably take lo i! immediately. However, 
if BASIC is your only ianguage, unnum- 
bered programming may take a little get- 
ting used to. It does eliminete some of the 
binds of conventional numbered pro- 
grams, but SofTool's SUPER RENUM 
module does too, and with less relearning 
required. 

Once mastered, BPT’s function key 
assignments ere great for debugging 
chores, especially the Splil and Join keys. 
it’s also handy to be abie lo move iines into 
the copy buffer, and transport them to oth- 
er locations within the program. Once 
agein though, you can do pretty much the 
same thing in regular BASIC by overstrik- 
ing the line numbers. 

For programmers at my ievei of exper- 
tise (sub-basement, behind the oii burner), 
acquiring the BASIC Development System 
is a definite must, whiie the Bosic Pro- 
gramming Tools is a definite meybe. It is 
not likely that with experience the user 
will outgrow the BDS, bul it is possible 
that with that experience, the capabilities 
of BPT’s EDIT progrem may become even 
more appreciated. How's that for a tight 
conclusion? /PC 







































ANNOUNCING |= 


THE 


XyWrite | from 


WORD PROCESSOR J O 
FOR THE IBM PC 





MX QUEST 





We hereby make you an UNBELIEVABLE OFFER: 
For only $7.00 ($5.00 for tha disk. and $2.00 for handling), wa will sand to you a DEMO DISK of 
XyWrita Il, THE ONLY WORD PROCESSOR to take advantaga of tha SPEED and POWER of tha IBM PC. 


Wa baliava in our program so wa want to make it easy for you to try it. Wa want you to compare 
XyWrita |! against tha rest. You will quickly saa tha lightning responsivenass of tha program: 
it'll take your braath away. 


FASTEST PROGRAM ON THE MARKET 
SIMULTANEOUS MULTIPLE FILE ACCESS 
SPLIT SCREEN WRITING (HORIZONTAL OR VERTICAL) 
SPLIT SCREEN EDITING (MOVE TEXT BACK & FORTH) 
HORIZONTAL SCROLLING 
EDIT OR WRITE WHILE PRINTING 
INTEGRAL MATH PACKAGE 
COLUMNAR POSITIONING 
INDEXING, FOOTNOTES, HEADERS/FOOTERS 
and MUCH, MUCH MORE 
Find out what real spaad powar is on your IBM PC. Compare XyWrite || with WordStar. EasyWritar 1.1 and 


Il, Benchmark 3.0, PowarTaxt. Volkswritar, FinalWord, Salact, WordPlus, ParfactWritar - 
or any of tha othars. 


You hava nothing to losa. Tha high quality diskatta is yours to keap. Whan you dacida to buy 
XyWrita II, you recaive a $7.00 discount off tha list prica. 
Call or writa us today at (617) 275-4439. Ask for John. 


WordStar 10 a regetered trademerk of MicroPro intematons! Senchmark is a registered x Quest Inc 
wadermark of Matasoft Com PowerTeat is a registered trademerh of Seaman Porter Inc Voiksw- y' « 
HOF 16 @ registered trademark of Lifetres Software Inc FinaiWord is a regutered trademerk 

of Mark of the Unicom Select is a registered trademark of Select Information Systema WordPius, P.O. Box 372 


rer gett Se Eee area treo trian rinead Sewn Bedford, MA 01730 


CIRCLE 509 ON READER SERVICE CARD 


SAL hf AL 


dBASE Ill"....... $398 


The most widely sold DMBS for micros, dBASE THE DATABASE ACCELERATOR: Automatically creates menus and 

ll defines the state of the art. An inexperienced “intelligent” data entry screens which check input for correctness. 

user can create a dBASE file, begin data entry, Eliminates 80—100% of dBASE programming timel sis... $195 
and print out a report in minutes; the experi- 





enced programmer can create complex program 5 ‘ 
hab el llr lel QUICKCODE: Fox & Geller's popular generator. 89 tsiwss ss. $185 

language. Both can use automatic program 4 A 

generators and other programming tools to aGRAPH: Allows you to see your dBASE file in graphic form—a real 

create applications quickly and easily. aidtounderstanding, te ee $195 
ABSTAT: Allows you to analyze your data using a wide variety of 
statistical tests. Can be used with dBASE files or by itself. Also does 
bargraphs and plots. eee $359 

EDIX & WORDIX . . $279 

EDIX ie a fuecreen editor specifically designed —-«« EDIX sone... 5. sce cecc cece ec ec eee eee ee ee eeeeeeee en $149 

to take advantage of the advanced features of 

the 1BM PC; WORDIX is the best text formatter. =; WORDIX «0.00.00. 000000 ccce eee eee ee eet e eens eee eaeen es $149 


on the market. Together, they are an unbeatable 
combination, the finest word processor available 
on a micro—at an unbeatable price! 


MULTIPLAN’ ..... $189 


The world's hottest-selling spreadsheet, Multi-Too! Budget ‘expert system’: used with Multiplan, enables new 
Multiplan™ is now setting the standard for ease users to get budgets outin minutes. eee ee $69 
of use and quality of documentation. Each of the 


Multiplan" series comes complete with Multi-Tool Financial Statement: Expert help in out financials. 
sophisticated training programs. help in getting 


SMARTMODEM 300 $209 
mmnEenEs = 1200 $509 


sabbath cre et 4200B $4 79 


NEW! NEWI NEW! Smartmodem 12008: for the IBM PC only............ $469 
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i 

a i” ¢ / 
e oe “wy pl 





) 








gq? f 3 RO RRRRAR ge 882 5 oy SErRgR gee ee gs 8 gS BEER BEE PRR oF eRe see 
eS H gi @ 8 & HERREE ge RR® 8 yg RRSREE 82 g BF ge F : RES FERS a 2 228 a 
+ 
fy 3 | : thaastit i wf slstat Ras a § i! : 
> ApH UHL aaaf ptltey ptt ata ai li fi aul iy itll 
FU gt ae ee ee eee ges 2 3 REZZS & §F SReeR_ e ze + <I & 
<=.) S888 Bf yet OAS OER A gif ££ 8 © SRERE * 8 BRSER B ee Bh 
i I 5 ; A 
@ ul ib wil i Ht j ai th 1 meee 
“a i! ihe i ty il 2a] UE fll : plitt ltt lb au Au u 
a sf 82 8 2 8 Be Sep rn 8 Se BE RR RAANE ORO 8 ie CR RGicnee: Hin aly :& ae : 
#3 28 8 8 8 RB gk B gee RE RN KERKR @ R RR fF SVesess g RX FS Fs RAR RAF RE ge Med 
= | H jo i is 
mdr toy LG diss teeth bt f Aas oe 
} lila We i ad HI pit Olan ieltitenslal blll a ifs, bit allt iH iba : 
BOP 2S KATE WR RBSE SE KRSSR gee TR RE 2 8 BES EL RHR EY jl 
SRR PRR ERS " PERE EER SAREE a BREE | 88 aa V5 ay att fi} 
a mx 8m sett 338 ae 
ite ltl din dagtont dal 4 Rae eee 
LEITH EIE TL dns plital witli vid We zt a oF | ead il 
agra ci eS Rn cn one a8 iy ie 
ae BS i 8 ' i i f 3 8 ey é H Hie Ht 
Prk til, , Fil ail ae i go Bas ttgyety UE 
Li tayl Hh edit AN fenthillann Hanh i 
































SHIPPING: $2 par item for UPS suriace (86 for Blue Lebel} within Continental USA, 
9° t Caneda, 
fetendicredh Gitteronce. 


‘smvepl where shipping cost ls apeciBed in square brackets. UPS doss not. 
Maeka, APO'S, FPO: call for ship charge or acd 16%—ve will 





information for Software to go locanen nearest 


Cal (800) 222-8811 (415) 324-1098 oF local 











you Software to go prices may differ shghtly 
Local estes ten apphes. 








subject to 15% 






RETURNS Must heve suthorinstion number, obinined at 416-324-0306. Unsuthorined 
Fetums will be refused, damaged goods will be refused. All retums 
restocking lee No return after 30 days. 
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QUALITY DISCOUNTS 





Compuview Harvard Astute North American Supersoft 
Vedit 6086 CPIM 86... $160 PCLogo......... Cait Anewer 
VeditMSD0S...... 130 Hayss sDatebese Prog)... $169 
Corp. Condor Ill....... Sman Ur ovetsiz ra ete 79 woh dheehol aT CRS 
tr «dha eee $112 a ba Solt = Hi rach Nochwest Analytical 
Alpha Software The Home Accountant. $ 99 Computer Sarvices biog > aimee Sian or 
Data Base Manage: it. $103 let Class Mail. .... 89 Pascal Toolkit... ... $129 Oaals 
Mailing List ..... . 72 Property Management. 350 Scientitic Supp Pak .. 77 The Word Pius... .. $120 
Executive Package... 105 Decision Resources Howard Software Punc & Style... ... 
pee cee elsrogetersie - Chastmaster..... 0. $310 Creative Financing... $145 Organic Software LAEREM TEL PO, ie 
Apple — (8M Denver Software Information Unilentted Mie aaa pone) SeanPed oe 
Connection...... 130  Emsy(ExecAcc’tSys) $99 = Easywritelt....... $209 hatenook. ss 269 


d-BASE |! CORNER 


PEACHTREE CORNER 





Ashton-Tats 
exe TtMill,........- $445 * PeachText 5000 Personal Productivity System 

FastGraphs ....... 24g 
Laborat 
Microsystema 
Intel 8067 Support... $ 60 BONUS A coupon to get Access Pak (Retails lor $525) 
Forth CroseCompliers 250 tor only $1000 
Laxlaoft 
Spelibinder ....... $250 PeachPak 4 (General Ledger. 
Liletree Software Accounts Payable) does not support hard disk . 
Volkewnter .......6 $135 
Lotus 123....... SCall 
MPPI Ltd. 

loch. .....-e- $85 
Mark of the Reon 
MINCE. we ccccccee 
Final Word (WP)... 2 mm 
Matasoft 
Beceraek aah Lea A con Peter Norton utiities $05 Systema Plus es 
Micro PBL Cor. pepe ia momt) 
Decision Systems ‘The Personal investor roeaaier ae 
MergeCalc .. .. $9 (WB) wc ccccece $105 Vis 

Satellite Software he $179 


Personal Word Pertect . pad 





Byrom Sottware Market Analyzer... .. ae 
‘AM (Micro to Micro) $149 Eagle Software 
GSTMS {Micro to Main) 149 Money Decisions .... $129 


BPCIOPC) ...... $109 
.. and many more. 


Automated Stimutation, 
Armonk, Avalon Hill, Blue 
ch Oata 





Microstuf tar Software, Siorra/On-Line, 
Grose Taiko... 005s $135 Computer Systems Sublogic, etc. 
Norell system Saver . $ 42 





Billing & Accts..... $787 


COMPLETE SYSTEM CORNER 


(wiFull Support) 


Includes Star Micronics Gemini 10X Printer, Hi-Res Green 
Monitor. Cabies, UF. etc 


System A Corona Desktop PC-2. (2) 320K-Drives. 128K Memory 
Hr Monnor Graphics, Senal/Parallel Intertaces, 


System B As above. but portable 
System C As above. but with 10 MB hard disk instead of 
second drive 


System 0.E.F Columbia similar to above contiguration. but 
includes Super 3000 Software Pak $ 


BOARDS 


AST Research 
ComboPius 64K Clock! 
Calendar Serial be Paraltel. 


Extra ports available tor 
Megaplus snd VO Pius Ii 
includes Garne. Parallel & 


Megaptus 
UO Ptus Il ClociCalendar 


BYAD 
BYAD OS) 
(64K. 780, CPM) ... $599 


Maynard Electronics 

Floppy Drive Controtier $185 

Floppy Drive Controtier 
wiParallel or Serial 


118 





Please: 





Sandstar Multitunction 


Software ....... 

Microfazer Stach Printer 
Butter (axpandable to 
12K) 


© ParallevParattei BK ... 145 
© Paraliel/Paraltel 64K . . 186 


Quadlink 64K Memory, 
Game port allows 
Apple Software to 
run on IBM/PC ... . . § Call 


Tecmar Products —$ Cail 


Tall Tree 


© Wisconsin residents — add 5% for sales tax 
* Add $3.50 for shipping per software and tight items 


For multiple and other items, call 


* Foreign — add 15% handting & shipping tor prepayment 


(int'l money order) 


© Prices subject to change without notice. 


© All Items subject to availability 


ORYX SYSTEMS, INC. 


205 Scott St. * P.O. Box 1961 
Wausau, WI 54401 


Int'l. Telex — 260181 
ORYX SYS WAU 





240 
Davong 0S1-501 Hard. “ $Call 
Davong OS!-512 Hard . $ Call 
Davong 0S1-519 Hard . $ Call 
Corona SMG Hard Disk 1,560 


$20 
WEC 12° HiResGreen. 187 
Sanyo 12° Hi-Res Green 199 
USI HiRes 12° Amber. 169 


NEC JB81260Green .. 9 Corena 10 MG Hard 1,995 
PGS AGB Color... . . $ Can COC 1800 ........ 270 
NEC JC1203 AGB... 725 Corus .......... S$ Cail 
Quadram Quadchrome $ Call TallGrass sees. S Call 
Taxen 12° Amber 

Monitor ........ 149 
Taxan 12° Green 136 PRINTERS 
Taxan 12° Medium AGB 323 
Taxan 12° HighAGB.. 512 C. non Stariwriter... . 1,350 


Taxan AGB Cable 


torPC . v C. Hoh Prowriter 1560 725 
WEC 3550 ........ $ Call 
WEC 8020A........ ams 
Ohidata Microline G2A 480 
Okidata Microline 83A.. 675 
Hayes Smarimogem Okidata Microtine 92 525 
Dee he OOO ee $205 10S Prism 80 
Hayes Smartmodgem (wid options)... .. 1,399 
W200 ete a = ees 509 IDS Prism 132 
Hayes Chronograph .. 180 (wid options)... . 1547 
Novation 212 Aulo-Cal. 585. {OS MicroPriam .. . . . 
US Robotics Auto-Diat ‘Stiver-Reed 
(full auto 30071200) . ae Daisy Wheel... .. $ Cail 
US Robotics Auto- Link Star Micronics 
laulo answer Gemini 10K... ... 325 
Pregelssndes ws 
US Robotics Password = 395 Gemmmt$... 2... 489 


TELECOMMUNICATIONS CORNER 
***SPECIAL*** 


Smartmodem 1200/Hayes Smartcom I! Sottware 


Hayes 

“AST VO Plus Wl! Glock Colendar and Serial Port 
Above w/Smartmodem 300 
Hayes Smartmodem 1200 & Smartcom tt Soltware 





We weicome: 

¢ Visa. Maatercharge & American Express — (Add 4%} 

* Checks {Allow 1-2 weeks for clearing) 

© COD {Add $200 per stupment — Cash or certified check 

requirad) 

Working Hours: Mon: Th 830-530 «© Fn 630-830° 
Sat 1000-200 © Central Time 


For technical Information & in Wisconsin: 
718-848-2322 


Store prices sre strictly retall. 


CIRCLE 351 ON READER SERVICE CARD 


GEPrinters 2.2... $ Cail 
FRM 599 

Transtar T-130-P..... 725 
Transtar T-315P Color 519 

MTI60......... sag 
««-@nd much more. 

DISKETTES 

aM5°DSDO8ox.... $ 31 
BASFS°DSDDBox.. 37 
Mazel! 5° DS DD 

MO2Gox ......, 40 
Verbatim 5° 0S DD Box 35 
Ultra Magnatics 5° 0S. 

DO. Bonus Box 

{12 diskettes)... .. B 

PLOTTERS 

Enter P100SweetP .. $99 
Panasonic Digital 

NOM OE .s. geees l} 
Strobe M100 Piotter 

IRS 233)....0... 

Miscellaneous 
Symiec Light Pen . $140 
TGJoysick....... 49 
Kratt Joystick .. . 56 
VersaWriter Tablet... 259 
Keytronic WP Keyboard = 219 
Mouse Systems 

PC Mouse. ...... aro 
Flip "N’ Fite 5° 4° 2 














Unbeatable Prices 


NEC 
NEC 8023A $430 
NEC 3800 $1500 
NEC 7710 $2050 
NEC 7730 $2088 
NEC 3680 $1808 
Diablo 620R (25C PS} $s o9 
Diablo 830R (40CPS) $1729 
Diablo 630KSR 140CPS) $2420 
X80 3 599 
FXIO0FT . 3 799 
Smith Corona 
TP.1 Pasaliel 3 49 
Okidata 
MLB2A . $4190 
MLB3A $ 640 
MLBP $ 679 
MLS $1080 
MLO2 8 480 
MLSS $ 909 
IDS 
Microprism 80. $540 
Prism 132 a $1300 
(wiSheetfeed & Graphics) 
Prism 132 $1880 
(wiSheattoed, Graphics & Color 
Prism to IBM Cable 8 48 
Citoh 
8610 Prowriter $ 362 
Ft0 Starwriter $1349 
F10Printmaster. —. $1599 
Mennesmann Telly 
MT 1600. $749 
MT 1602 (Parallel) $1559 
MT 1605 (Serial) $1559 
Gemini 
Gemini 10 $9 
Gemini 18 $479 
Qume 
Qume Sprint 11+ $149 
Tractor Feed : 175 
Printers Interface 1% 


We Carry the 
Full Line of 
AST Research 
and 
Quadram 
Multi-Function 
Boards 
CALL FOR 


BEST 
PRICING 


ORDERING INFORMATION AND TEAMS: 


New Products 


%* %* Corona Desktop Computer % % amos 
IBM COMPATIBLE Includes 2 320K 

drives, 128 K memory. Graphics 

serial/parallel ports, high resolution $2995 
monitor, MS DOS, GW BASIC 

Multimate wordprocessing, PC TUTOR 


NEC 
* * Corona Desktop Competes ee ge a ee — 
Ss bove with one 320K 
and’one 10 pak te hard dive. $4795 
* * Corona Portable Computer * * Quadram 
IBM compatible two 320 drives. Quadchrome 
128K memory. Graphics, serial $2 795. Hi-Res RGB Monitor 





: 
3388S 


parallel ports, hi-resolution monitor, e Non-Glare Screen 
MS DOS, Multimate wordprocessing, 

PC TUTOR, GW BASIC ‘= ‘34 
%* * Corona Portable Computer *x * 


With one 320 drive and 10MG 


HARD DRIVE , lege 
* %& Specials of the M x * 


Hs' emerunonet 1200 B wiSmartcom ii 
luginsystem......... ccc cece eee 


Fi 










Verbatin Diske (UD wiLibrary Cese) a 3 

Box of Maxsii Disks (D/D)......... 5 Pf 

He Sort Diskette Box (Holds 50 Diaka) . . 5 “"'¢ 580 

Es Elophent Dieke (OVD) boon dtie einccereeres Sy . s ae 

8 KO (DD) iiipay5c cise ce a vielsieays ore no arcse 

Microsoft Flight Simuistor ..................00. $ 34 aad 
Signaiman MARK Vi Modem w/Softwere ........... y 

8 

Anaiog Joyal ae oe 3 @ 

{BM Interface Card .. 8 4 

Versawriter Graphics Tebiet Brelsisielss 3 7 


NEWLY 
ARRIVED 


1095 E. Twain (702) 796-0296 
Las Vegaa, Nevada 89109 

Ceili Toll Free ENTE 

1-800-654-6766 ee ere 


Order Line Onty drives, controller color 


information & Order inquiriea (702) 369-5523 graphics card, 
We accept VISA and MaaterCard monochrome monitor 
Mon. — Fri. 8 A.M. to 6 P.M. — Sat. 9 A.M. to 8 P.M. 
Dealers’ inquiriea invited $2839 


For fast delvery send cashier checks, money orders or direct bank wire \rensters. Personal and company checks allow 3 weeks to clear C.O0 orders (63.00 m 
purchase orders waicome 


and 1% of all orders over $300 Schoo! 
any orders 


Prices reflect a cash discount only and are subject fo change Please enciose your phone number with 


SHIPPING: Software ($2 50 minimum). Shipping — Hardware (please call). Foreign orders APO & FPO orders — $10 minimum and 15% of all orders over $100 Nevada 
residents add 5 4% saies tax Ail goods ere new and include factory werranty Ove to our low prices, sii sales are final All returns must have @ retum authorization number. 
Call 702-389-5523 to obtam one before returning goods for replacement All returned merchandise is subject to 8 restocking fee and must come with their original packaging 
tn order to be accepied NO returna permitted after 21 days from shipping dala 


Fantastic Selection 


Business & Utilities 


sduceteaes Compiter (MS DOS) . 
Business Basic Compiier ey 008). 


MuMsitvMuSimp |. 
Mullipian (MS DOB) . 
Microstuf 
Crosstaik. . 

North American 
Business Syaleine 
Anewer 


PBL Corporation 


Paraonal Investor 


Parfect Software 





ee 


Call Toll Free 


Advanced Operating Systems | ndividual Software 

The Programmer $129 Thelnstructor. 

Applied Software Innovative Software 

Wecatorts sag TIMI. a 
Ashton Tata a : 
GBase Il (CPM 86) $ 419 

dBase Il (MS DOS) $419 EssyFiter .. - $230 
The Financia! Planner $ 419 epee tise 
BPI Systems Accounts Receivable. . $360 
@Pt Persona! Accounting $19 Accounts Payable $360 
Comprehensive Software Ganers! Ledger sxe 
PC Tutor $55 Financial Management Series se09 
PC Psi $27 Link Systems 

Computer Software jischneiogy Oatatex $199 
Word/PC 9 Microcom 

Continental Software Microterminal . $ 62 
The Home Accounting Plus $5 Micro Lab 

1st Cisas Mail $ 79 The Tax Manager $150 
Property Management $309 Wicro Pro 

Davidson & Associates 3PekWordMaivSpet $519 
Speed Reader $ 49 2PskWordMsil . ... 2. S48 
Datamost 2 Pak Word/Spell - $429 
Real Estete investment Program $79 Wordster pee 
Write-On $65 beclbtt estas 
Danver Software Intostar “$209 
ee Accounting System $469 Reportsiar - $209 
Digital Research 

Concurrent CPM 86 $209 

C Basic 86 $125 

PascslMyT +06 $239 

Speed osama Pkg 86 $125 

CIS Cobo! 86 

CPM 86 $ 39 

Eagle Software 

Money Decisions (Vot I) $120 

Money Decisions (Vot It) $149 

Money Psc(Vot 18 11).. $249 

Fox & Geller 

Quick Code (CP/M 88) $199 

Quick Code (MS DOS) $199 

Hayden Software 

Pie Writer $120 

Hayes Microcomputer Rraduct 

Smartcom 

Hayes Terminal Program ; & 

Howard Software 

Resl Eststs Analyzer il . . $159 

Creative Financing $169 





1-800-634-6766 





Order Line Only 





Entertainment & New Products 


Acom Software Producta 

Everest Exptorer $15 
Lost Colony $ 20 
Armonk 

Executive Suits $27 


Avaion Hill Game Co. 


6-1 Nuctear Bomber $18 
Midway Campaign... $15 
Computer Stocks & Bonds $17 
Andromeds Conquest $19 
Galaxy $7 
Dnieper River Lina $23 
Voyager $17 
OrawPoksr ... $5 
Computer Football $15 
Computer Facts and Five $17 
Avant-Garde Creations 

Lazer Maze $20 
Federstion . $ 20 
Ait Trattic Controtier $20 
Blue Chip Software 

Millionaire $ 68 
Broderbund Software 

Appte Panic. . $20 
Serpentine . $ 23 
Datamost 

Pig Pen 32 


$209 
$379 
$329 


$329 
$169 
S70 Peter Norton Computing 


$120 





Space Strike § 2 Omric carports 

aries pene hy $27 Specs Guardisn . i $ 
ubewsy s Bling Splatz . .. $ 

Digital Marketing Screen Machine . $ 
Astro Dodge 

Epyx/Automated Simulations rar tg Phedocen eee 2 s 

Tempte of Apshai $ 27 Crosstire P ~ $ 

Upper Reacts of Apshal a $15 Mouseatiack |... $ 

cue if he : 48 Frogger . $s 

Infocom Sentinent 

Zork, Itt, Es § 27 COU. : 

Starcross . $ 2? Siriua Software 

Witness $ 34 Caltoarms s 

Information Solutions Spacs Eggs. s 

The 251h Hour - 25-01 $ 65 Fowl Play ... s 

Innovative Design Software 

Hp Rape sz Si Tech ; 

Intelligent Statementa 

Ken Uston’s Professional Strategic Simulations 
Blackjack .. $ 45 Gslactic Gladiator .. .§8 

Asylum. 3 27 The WarpFactor..... $ 

Micro Productions Tigers In the Snow .. 8 

Galactic Encounters $23 Epidemic... . s 

Microsoft « Sublogic Communication 

Flight Simulator . $ 34 “wight Miasion” Pinball... $ 


Microsoft Ip A Registered Trademsrk 
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BSS8S 8 S88 8 Sess £38 


8 


Peachtree 
General Ledger . 
Accounts 
Accounts Payable 


Peach Pak (GUAP/AP) . . 
Peachtsx!S000 


Norton Utilities . oa $s 


Select 
Select Word Processing System . 


Softword Systeme 
Wordmaker . 
SorcinviSA 
Supercaic & pupercets iy 
Superwriter . 
Speliguard.. 
Southesatern 
Dats Capture . 
Synapse 
File Manager. 
Synerglatic Setizars 
Dats Reporter 
T&F Software 
PMP 2000 . 

T.M.Q. Software 
File Fax . 


Business Forecasting Mode. ee 
Visiword és 
Visispell . 








Epy/Automated Simulations 
dabbertstky . . $2 


Reroomt Brece 
SAT, . 


Insott 
Wordteix 
Quotrix 


Intarnational Sottware 
Marketing (ISM) 






ae - 
S BSISNee Y & RIK 


in Search of The Most 
Amazing Things .... 


introducing 
FormManager ™ 


The office productivity tool you've been waiting for. . . 


Take a look at FormManager, a remarkable tool 
to automate your office. FormManager actually 
combines data entry, data management, data 
processing and forms processing into one 
integrated package. 


Forma gsneration made essy. 


FormManager's unique forms-editing capability 
allows you to lay out forms on the display any way 
you want; without programming, without any 
restriction. You can even draw lines and boxes 
with only three key strokes. Its data validation 
features catch errors when data is filled in. You 
can even specify default values (such as "San 
Jose” for city) to save typing. 


Powerful data msnsgement. 


Unlike most other integerated packages, 
FormManager’s data management Is not limited 
by memory size. It can handle up to 32,767 
records, 10 forms per record, 100 fields per form 
and 80 characters per field. its state-of-the-art 
B-tree technique assures you fast sorting and 
searching even If your data grows. There are 
several ways to search for a record randomly or 
sequentially. 


Mscro and Math festures simplify 
data processing. 


FormManager's built-in math capability provides 
26 general math functions beyond the usual four 
arithmetic functions. You can define multiple 
formulas for interactive calculation (as in your 
spreadsheet programs). Its macro facility in- 


cludes repetitive ($DO) and conditional (SIF) 
statements. You can easily set up a task such as: 


IF state = “CA” then TAX = sub_total * 0.065. 





Printing, of course. 


Print functions allow you to print from the screen 
to your pre-printed paper form. Or you can select 
to print any number of fields from all your records. 


With these features, you can tallor such things as 
mailing lists, inventory control, expense reports, 
etc., to fit your unique applications. 


See FormManager today at your local computer 
store. 

Or order it at: 

Alamo Elactronic Components, Inc. 

(406) 578-1490. 

Retail price: $195 Tutorial disk: $15 
Dealers, send for your free tutorial disk. 


Requires 128K RAM, two 320K disks. 
DOS 1.1 or 2.0 Color or monochrome. 


6 | See us at IBM PC Faire, San Francisco. Booth 1637 
: 4 BIT Software Inc., Box 619, Milpitas, CA 95035. (408) 262-1054. 
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LANGUAGES/GEORGE D. HUGHES, JR. 


Digital Research has developed 


some powerful 


additions to Pascal, along with most of the tools a 
programmer could ever want. 


The Pascal/MT+86 


system 


Pascol/MT+86 Version 3.1 
Speed Programming Package (SPP-88) 
Version 3.0 
Digital Research Incorporated 
P.O. Box 579 
Pacific Grove, CA 93950 
{408} 649-3898 
List Price: Pascal/MT+86, $600; SPP-88, 
$250; both, $800. 
Requires: 192K RAM, 2 disk drives pre- 
ferred. 
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With the Pascal/MT+88 system, Digi- 
tal Research Inc.’s language division has 
put together all the tools needed by the 
Pascal programmer. A special Pascal 
screen editor, compiler, linker, assembler, 
debugger, disassembler, and a software 
librarian are included in the package The 


only item not included in the price is the 
Pascal screen editor, a program that 
includes a syntax checker, variable identi- 
fier, text reformatter, and a backup/logger 
utility. [cannot think of much more a pro- 
grammer would want. The $800 price for 
the language and the screen editor might 
seem a bit steep, until you look at what 
you are getting: a quality package from a 
quallty company you can rely on for sup- 
port. This support is especially important 
for the Independent software vendors cre- 
ating all the new application packages 
everyone seems to be buying. An added 
advantage of DRI's Pascal is the portability 
of the source code. With few exceptions, 
you can take the source code developed 
on a CP/M-88 system and sell It for a PC- 
DOS system. Digital Research is even talk- 
ing about creating a UNIX version of its 
Pascal and other languages, which would 
further incresse the software vendors’ 
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market. The beauty of the Pascal language, 
combined with the many programming 
tools available, and the large marketplace 
make the DRI package an irresistible 
development tool for software vendors. 
Digitai Research's Pascal is a full 
implementation of the ISO standard Pas- 
cal (ISO standard DPS/7185) with some 
powerful (and necessary) additions. There 
are four areas of additions: enhanced I/O 
capabllities, additional data types, access 
to the run-time system (access to CP/M 
and PC-DOS)}, and modules and overlays. 
The additions will be mentioned again as 
each language ingredient is examined. 


Constants, Variables, and Data 
es 


Pascal allows Identifiers of any length 
for constants, variables, types, proce- 
dures, functions, and program names, but 
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BSA X10 intertace 
Color to Mono 110 Moase 


st 

Ls] 

tJ 

Telephone Mecephorit adapt = 60S 
PS3276 7 Emulator 1295 

asT * Card 

35 

495 

ons 

eo) 


PNM "eax SC) 
PN MGOMSP (64K. 2.5, P. ( 


32 Mb Hard Deak 
MAYNARD Diss Drive Card 
Floppy Card w Paraie! 
Card w Serial 
IE SYSTEMS Mouse for 1M 
Mouse pasa Multtoot 


53 


renstst som 496 
YS VST Spectrum ( 
SP64 (b4K, re s cn 
PLANTRONICS ~ Card 
QUADRAM Guedboerd [04-258K) 
PN O64 64K w 4 functors 395 
Quaduink Apple Card 80 
BIXON PC212A Modem VO eo 
TANOON =TM 100'1 (160K) as 
TM 100-2 (320K) 35 
re Joyaach LJ 
Track Gat oe 
VISTA ‘Multicard™” (xp. apo 280m) 
PN V-064 (64K Chk SP} 95 
PW V 256 (256K CaS P) 005 
=" (up te S78K) 
PIN V578-64K 
PN V.576-578K 
© PC Master” (10 VO) bord 
@ PC Extender” (up tw 10 VO) 240 
ear trirtine Dust as 
ov1300 63 Cormigge Orive 
REOEX Gaby Bue CPM 
COEX BOF T bp ue 
STAR MICROWICS - NEW! 
Germs 10% 1200p0 mm 
Gerrans 15 15 
OTC Da wan Baul 1450 
EPSON Mx 5 
MXS0F 7 005, 
MX100 e085, 
FXG on 
INTEGRAL DATA 
Mecropriem 480 ne 
Priam 80 Cotor (a 1795 
Priam 132 Cote (al 1905 
GROTHER HA-1 1195 
pore 1495 
(OM PC WE Cape © 
OKIDATA Mecrolina 624 500 
Aicrotine &3A oo 
Mecrolina @4AP 1309 
Macrolina S2A on 
Maron §3A 
AMDEK CORP 
300 Green 12 $199 
Calor Compo io 
7 
Cotor 1 ROR te Ree om 
Color W RGB Comm) 
Color TV RGB Analog 1290 
C 17° Groen NEW 199 
WEC 12° AGB (6901290) ad 
PRINCETON DRAPHICS 
AGB IBM Lookaike 700 
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MAXELL MD2 
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WAS SPECIAL SS 
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dBASE Il 
S445” 
SuperCalc 
$429” 
SuperCalc 2 
$179” 


Multiplan 
$189° 
Wordstar 
$299” 
Lotus 1-2-3 
Call! 
T. K. Solver! 


Call! — 


Flight Simulator 
$45 
Context MBA 


Call! | 


Computer 
Inovations 
C86C Compiler 
$369" 
Copy II Plus 
$3,900 


Visiword 
—§289% 


Digital Research 





Pascal MT+86........ $295.00 
Concurrent CP'M 86 .... 260.00 
CBASIC 86............. 149.00 


Plus More Great 
Software Values 
In Our 
1983 Catalog! 
Send For 
Your Copy NOW. 


TERMS WO Casters Crech Gant Wire Pertonat checks 
netude Drvers Loanee and ore 


low 2 ween bor pre 
ard on Vien AMEX CB aki FS cmrvee char 
sroere & hardang oF wtechever 1s renter 
foregn orders ot US Forest Pest 











facture Ptad p roe ay wey 
denier IDM ~ waderark « 





cIBM 


It You're Thinking IBM PC”, 
READ THIS! 
“COEX” 


—— 


UNREAL! 
PRICES 
64K =. s249” 
256K... 5399” 


PLUS! . . .with Purchase of either 
Memory card above 
SUPERCALC™.. .only $99.00 (195.00 value) 
Disk Emulator ............. FREE 
Print Spooler............+. FREE 


rr » « 2 AF PTLie a wVL OUTT) 





£E — 






rial 
Paralie! 
clock- 





1, DISKMASTER ~. Disk Controtier for IBM PC or XT adds both SVs" and & 
Roppy drives Complete with Software Same card can aleo handle List ace 


the Amlyn & 2 Mb Cartndge Add-on Subsystem $299 3229 
2. AST "VO Pius #*" Popular VO card when fully populated has (2) Senal, 
(1) Paratio! (1) Game Port and Clock Calendar Specially pnced List ace 
in two Conhgurahons A. PN VO (Cik, S) 165, 125 
B. PN LO-SP (Chk, 2-S. P) 205 220 


3. M&A SUPA EXTENDER™” 18M PC & XT Expansion Chassis with (6) Siots Power 
Supply and Fan Your price!!! only $439.00. You cannot sttord to ive without one 


@ interactive Training Dis 






e@Step ep in Englis! 
eHendy rence 
PLAN POWER 59 
PLAN POWER alc 59 
PLAN POWER: Muttie 89 
D6 POWER: dBase |! so 
POWER PACK Wordst. 59 
ATI POWER (BM 00S 5 Sf 
SIC POWER IBM MBASIC 
BASIC POWER IBM MBASIC oe TEAC DSDD (320K) $209 
TANDON TM-100-2 $259 
ers: SHUGART DSOD (15° high)... $279 
SIGNALMAN Merk | (RS232) fo (878 i 
HAYES Smarimodem (RS232 a: QUME DSOD (14° high), $249 
sear wroaars 1200) ee (Extemal Case and Power 
18M PC to Modem Cabie “o x 
88M 1200 Boud 620 Also Available) 


MAIL ORDER: P.O. Bos 17329 Irvine, CA 92713 TOU FREE 


mo one seree= = 800-854-8230 
542 W. Trimble, San Jose, CA 95131 Twix 
(408) 946-7010 910-595-1565 


| Autocode: 


The easiest way 
to get dBASE Il 

to work for you- 
guaranteed 










This powerful 
progrom generator tor 
ABASE Ii™ is ovailabie 

for olf CP/M 80, 86 or CP/M 
operating systems derivatives 

such os MS/DOS or PC/DOS, os well 

as ony 280 of 8080/8085 systems, os in: 
APPLE. IBM/PC, KAYPRO, NORTHSTAR, OSBORNE, 
SUPERBRAIN, TELEVIDEO, VICTOR 9000, ETC; 8" STANDARD. 














* Automatic menu & © No prior knowiedge ot dBASE ii™ required 

¢ CP/M™ & MS DOS™ operoting systems 

© Very eosy to ieorn. Autocode osks you whot 
ae you wont to do in menu torm. 

c code} e The code produced 

For OBASE Il impresses the most experienced 

progrommer. 


















* Automatic doto entry 5 

® String, numeric, date & 
colcuiated tieids ” 

© Automatic muitipie reports 


e Automotic progroms in dBASE ii™ 
code with interactive screens 


ONLY $195. 



















AXEL JOHNSON CORPORATION 
STEMMOS DIVISION 
666 Howard Street, San Francisco, CA 941085 / Tel (415) 777-3800 





@ Your diskette tormat & hardwore rr 
@ How many Autocodes you want A ~~ 
ot 5495 eoch’ Credit card buyers may substitute 
@ Your nome & complete oddress | Ts" coenunt 
@ Acheck or money order. and save the tnp fo the n 





CA add t% 10les tor 


FOR ORDERS, TECH SUPPORT OR INQUIRIES: 800-262-8800 Dealer inquiries invited. 


Or order toil free 800-227-1647 (Ext 447) /In CA call 800-772-3545 (Ext 417) 


BM 5 0 registered trademark of Internahonal Buainess Machines inc BASE I™ Aston Tate «CP M3 a registered vademork of Deptal Research inc Aulococe {™ Steenmos Lic 





CIRCLE 129 ON READER SERVICE CARD 


the first eight characters. The identifier 
can be any combination of letters, num- 
bers, and underscores (_), as long as it 
starts with a letter. Both numeric and 
string Ilterels can be used as constants. 
Unlike some versions of Pascal, this ver- 
sion allows the null string to be used. 
There are two kinds of deta types that can 
be defined: simpla and structured. Char- 
acters, integers, long intagers, real, byte, 
word, pointers, end Boolean are examples 
of simple types. Anotber important sim- 
ple type is the user-defined ordinel type, 
of which there are two kinds: enumereted 
and subranges. Tba enumarated ordinal 
type is used to defina a special data type, 
and lists all the possible values that typa 
can beve. The subranga type is used to 
select a range of values from a previously 
defined ordinal set. Exemples of both 
types are shown in Figure 1. 

The structured deta type Includes 
aftays, records, sets, strings, and files. The 
record types can be quite complex. They 
can include a CASE statament that 
changes the structure of the record, 
depending on the velue of a special case 
selector variable. 


Operators and Expressions 

The large group of operetors that usad 
to construct the different expressions in 
Pascal/MT+86 are listed in Figure 2. 
There are operators for eddition, subtrac- 
tion, division, and multiplication. A func- 
tion must be used for exponantiation. For 
integar division, Div and Mod operators 
result in the integer quotient and remain- 
dar, respectively. Boolean oparators in 
expressions result in values of True or 
False. Boolean operators in relational 
expressions cen use many types of oper- 
ands, but always produce a Boolean 
result. Thare are also speciel Boolean 


operetors thet work only with Boolean 
operands. The logical operetors work with 
individual bits in words and bytes. The 
last group of operators work with sets and 
allow you to compare different sats for 
equality, Inequality, and subset stetus. 
Unions, Intersections, and set assign- 
ments are also possible. 


Statements 

There are eight major statements in the 
Pascal/MT+88 lenguege. The first is the 
simple assignment stetement, whicb sets a 
variable or literal to a certain value. The 
CASE statament executes diffarent groups 
of statemants, depending on wbather tha 
case variable matches one of the enumer- 
atad case values. Pascal/MT+86 has add- 
ed an ELSE to the CASE statement so that 
if the case varieble does not match any of 
the choices, you can still direct program 
flow. If you do not use the ELSE and there 
is no match, control fells to the next stete- 
ment below CASE. FOR ellows progrem 
loops using either the form FOR x := low 
TO bigh DO or FOR x := high DOWNTO 
low DO. Tba GOTO statement allows you 
to trensfer program control to a lebelad 
stetement. The IF-THEN-ELSE statements 
canbe nested many layers deep to provide 
a very structured decision tree. Two state- 
ments allow for continuel execution of a 
group of statements until an axit condition 
is met. The REPEAT command executes 
the statemants and then checks the exit 
condition so that it elweys executes at 
least once. The WHILE command checks 
the controlling condition first, and then 
executes the stetements if the controlling 
condition is TRUE. Tbe lest stetement, 
WITH, makes it very eesy to access a 
record’s subfields in a group of statements 
without having to use the full record 
—name.field_nama format. 


Figure 1: An example af the enumerated and subrange ordinal types. 


| TYPE STUDENTS 
NAMES 
PETS 


(FRESHMEN, SOPHOMORE, JUNIOR, SENIOR); 
(MARGENE, GEORGE, FRANCES, JACK, LINDA); 
(DOG, CAT, BIRD, FISH, TARANTULA) ; 


Enumerated Ordinal Type 


NUMBERS Or. 
INDEX yy. 
GOOD_PET boc. 


2 23 
3 CASI 
, FISH; 





Subrange Ordinal Type 
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Procedures and Functions 

Tbe many different procedures and 
functions alreedy supplied with Pascal/ 
MT +86, in addition to the ones you write 
are the basic units of eny Pascel program. 
Each procedure starts with the name of the 
procedure, the variables and their types, 
which are passed to the procedure, and 
the procedure type. Each function is 
defined similarly. Pascal/MT+86 sup- 
ports functions and procedures that are 
separately and mutually recursive. An 
interrupt procedure is also included in the 
package. A list of the different procedures 
and functions is given in Figure 3. 

A number of procedures have been 
added that are not in the ISO standard: bit 
manipulations, I/O port setting and check- 
ing, redirectable user I/O routines, fast file 
V/O, random file access, string manipula- 
tions, beap memory management, func- 
tion addresses and sizes, and move and 
fill features. Several of the procedures and 
functions deserve special note. The IN- 
LINE procedure allows you to insert an 
assambly language commend right in the 
middle of your Pascal source program. 


L 1. PASCAL 


programs must be 
structured the same 


way. 








Special error bandling is controlled by the 
@ERR procedure. The @BDOS88 func- 
tion allows interfacing to the computer's 
oparating system. The MAXAVAIL end 
MEMAVAIL functions return the largest 
memory block aveileble and available 
memory, respectively (regardless of frag- 
mentetion) for program control of the 
memory structure. There are also many 
procedures and functions to bandle string 
manipulations, trigometric calculations, 
odd and even number detection, file and 
peripberal I/O, and bit testing and set- 
ting. 

All Pascel programs must be structured 
the same way. The program name is first, 
followed by the different data type defini- 
tions. All literal, constant, and variabla 
definitions are then listed. Any external 





the most sophisticated database program development tools available on any personal 
computer anywhere. 


Deateabys 


Automatic program, screen, menu, report generation. from 
Automatically checks, formats, documents your programs. Optimal Software 
Now available for the IBM PC at an introductory eer oniea sien 
price of $195. 30 day money back guarantee. 


Distributed by Programming Internationa! 
505 Hamilton Avenue, Suite 301 Pale Allo, CA 94301 
{800) 222-8611 inside California (415) 324-3730 
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procedures or functions are listed next, 
followed by program procedures and 
functions. Tha main program section, 
which calls tha diffarent proceduras, is 





HERE 
are various ways to 
move information back 
and forth from the 
program to files and 
peripheral devices. 


the last item. 

DRI has added some powerful options 
to its Pascal. The programmer can create 
several modules of procedures and func- 
tions and compile and fila them separate- 
ly, or keep tham in a module library for 
linking to other compile routines later. 
This modular strategy produces programs 
that are easy to maintain and test. In a case 
where insufficient RAM is available for a 
large program, Pascal/MT +86 allows for 
program overlays so that each section can 
be brought off from the disk as needed. 

To use overlays, you create one main 
root program, and up to 255 overlays. 
Overlays can call other overlays, can 
access procedures and functions in the 
root program, and may contain an arbi- 
trary number of modules. The program- 
mer has complete control of the overlay 
Memory usaga and location. A warning 
however: This capability adds responsi- 
bility and danger to the programmer's 
chores. 

Another nice option is the ability to 
chain to other programs from the starting 
program. Procedures and modules written 
in assembly languaga for those operations 
whera execution time is vary critical can 
also be used. 


Input/Output 

Thare are various ways to move infor- 
mation back and forth from the program to 
files and peripheral devices. The standard 
procedures and functions of Pascal/ 
MT+86 allow two different kinds of file 
I/O: sequential and random. With the abil- 
ity to redirect the data with user-defined 
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unary identity 
addition, 
unary sign 


inversion 
eubtraction, 


multiplication 


integer 
division 
real 
division 
modulus 


equality 


inequality 


lese than 
greater than 
lese or equal 


or 
eet inclusion 
greater or 
equal 

or 
eet inclusion 
eet membership 


negation 
diejunction 
conjunction 


one's oomple— 


ment of operand 


logical OR 


logical AND 


union 
set difference 
intersection 


integer or 
real 
integer, real 
or pointer 
integer or 
real 
integer or 
real 
integer or 
real 
integer 


integer or 
real 
integer 


scalar, string 
eet, pointer 
record 
scalar, string 
eet, pointer 
record 
ecalar or 
etring 
scalar or 
etring 


set 
scalar or 
string 


(see 4.4) 
{eee 4.4) 


boolean 
boolean 
boolean 


integere and 
pointere 
integers and 
pointere 
integers and 
pointers 


set 
set 
set 
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same ac 
operand 
eame ae 
Operand 
eame ae 
operand 
same ae 
operand 
integer 


integer 
real 


integer 


boolean 


boolean 
boolean 
boolean 
boolean 
boolean 


boolean 
boolean 


boolean 
boolean 
boolean 


same as 
operand 
Same ao 
operand 
eame ae 
operand 


Figure 2: A summory of Poscal/MT+ 86 operators. 
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Arithmetic 
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3rd highest 
2nd highest 
2nd highest 
2nd higheet 


2nd highest 


Operation 
Relational 


lowest 


lowest 


loweet 


lowest 


lowest 


loweet 


loweet 
lowest 


highest 
3rd highest 
2nd highest 


highest 
3rd highest 


2nd highest 


3rd highest 
3rd highest 
3rd highest 
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I/O routines, the progremmer can creete 
his own typa of fila storege. The record 
data type should iead to routines that cre- 
ete ISAM or keyed fiies without too much 
difficulty. The port functions ellow pro- 
grams to control devices tied to certein 
port channels (physical devices) de- 
pending on the activity on othar port 
chennels. When reading or writing to files, 
there is a file variable thet contains two 
parts: a File Information Block (FIB) and e 
buffer. The FIB contains the file’s name 
and type, whether the file is open for read- 
ing or writing, and tha end-of-file and end- 
of-line flags. The buffer contains one deta 
item et a time. You write end read from 
this buffer only; DRI calls It the window 
varieble. Tbe manuel contains severe! 
helpful examples of different types of file, 
keyboard, screen, and printer I/O rou- 
tines. 


SPP-86 Speed Programming 
Package 

Now that we are familiar with Digital 
Research's Pascal, let's look et how to cre- 
ete, run, and debug progrems. If you spand 
$600 to buy the Pescal/MT+ 86, you might 
as well go ahead and spand en edditional 
$200 to buy the SPP-88 screen editor. 


Although you can creete Pascal source 
code using e word processor, the word 
processor does not contain a syntax check- 
er, variabla identifier checker, e Pascal 





LOATHE 
control and escape 
sequences, but these are 
not too bad. 


taxt reformatter, or a backup/logger utili- 
ty. I found thasa tools to be axtremely 
helpful in creating and editing Pascal pro- 
grams. The full screen editor allows eesy 
creation and updeting of programs. There 
ere 26 diffarent commands, which are 
ectiveted by pressing the Ctrl key and 
another key (A through Z) simultaneous- 
ly. I personally loethe control end escape 
sequences, but these are not too bad. 
Once you heve created a Pascal pro- 


Figure 3: A list of the functions and procedures included in the Pascal package. 


FUNCTIONS 


@BDOS 
@MRK 
ARCTAN 


@BDOS86 
@RLS 
CHR 

EOF 

HI 

Lo 

ORD 
ROUND 
SIZEOF 
SWAP 


RIM85 
SIN 
suce 
WNB 


@HERR 
ADDR 
COPY 

EXP 
LENGTH 
MEMAVAIL 
PRED 

SHR 

SQRT 
TSTBIT 


@CMD 

ABS 
CONCAT 
EOLN 
IORESUL ' 
MAXAVAIL 
POS 

SHL 

SQR 
TRUNC 


PROCEDURES 


@ERR 
CLOSE 
DISPOSE 
INLINE 
MOVELEFT 


@HLT 
CLOSEDEL 
EXIT 
INSERT 
MOVERIGHT 
PAGE 
READHEX 
RIM85 
UNPACK 


WRITEHEX WRITELN 





ASSIGN 
CLRBIT 
FILLCHAR 
LWRITEHEX 
NEW 

PURGE 
READLN 
SEEKREAD 
WAIT 
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gram or updeted one using the editor, you 
can use the syntax checker to make a sin- 
gie pess through your program to check for 
mispleced or missing semicolons or miss- 
ing arguments from stetements. When the 
syntax checker finds a mistake, it stops, 
places you in the screen editor, and dis- 
pleys the program end a message indicat- 
ing where the mistake is (or close to it). 
The Varcheck verieble identifier checker 
scans the program and generates e list of 
identifiers that are possibly misspelled or 
undefined. After you have fixed any syn- 
tax and identifier errors, you can cell the 
reformatter to beeutify your program. It 
indents all nested statements, producing a 
more readeble source listing. The last util- 
ity provided by SPP-86 is an automatic 
backup/loggar utility, which creetes e 
backup file of your source every time you 
enter the editor and change the original. 
The utility will elso increment e version 
numbar containad in parenthesis located 
et the beginning of tha program. 


Compiling and Linking 

The next step after creeting e program 
is to complle the Pescel progrem end 
assemble (using the ASMT-86 relocatable 
assambler) any assembly modules. The 
relocatable object files should have e file 
name: file.name.R86. Tbe compiler has 
several options that allow you to choose 
which disks different files can be found 
on, or which disk to put them on. The 
options include: suppress unnecessary 
console messages; ganerate debugger in- 
formation; generete disessembler informa- 
tion; and continue on error. 

You sbould now have two relocatable 
object files. The next step is to link the 
Pascal object code and the assembler 
object coda with any run-time library rou- 
tines and overlays thet are needed by the 
Pascal program. Only the routines needed 
by the program are taken from the library 
and linked. Tha linker command elso has 
some options thet contro! the amount of 
memory and locations assigned to the 
code and dete sections of the program and 
overlays. You can elso determine how the 
linker output will look. After linking, you 
should heve e runeble program thet has e 
file name like this: filename.CMD . 


Software Librarian 

Tbe LIB/MT+86 librarian lets you cre- 
ete different general purpose modules and 
store them together in specie! libraries 
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thet can leter link to other mein programs. 
You might, for exemple, went to create 
several printer 1/O routines or RS-232 
modules, which cen be used over end over 
again by many programs. The compiled 
modules must be relocateble object code 
files to be entered into e library. You can 
concetenete other libraries, essembly 
modules, and Pascal modules into one 
library. 


Debugging and Disassembling 

The debugger is included to help find 
any logic mistakes thet might be present in 
your routines. There ere severel helpful 
features of the debugger that eid in testing 
the software. The debugger can do the fol- 
lowing: displey variebles in many for- 
mats; modify memory; set reguler or sym- 
bolic breakpoints: single-step through the 
program; displey symbol tables; end dis- 
play entry and exit points for procedures 


end functions. 

To use the debugger, a speciel fleg must 
be set in the compiler when compiling the 
program to be debugged. The linker com- 
mand parameters are elso different when 
linking e program to be debugged. The dis- 
assembler is useful for e progremmer 
wenting to see how a Pascel program was 
converted into the 8086 essembler len- 
guage. Both the disassembled essembly 
lenguege instruciions end the Pascel stete- 
ments are shown in blocks so thet the pro- 
gremmer can follow the logic of each sec- 
tion. 


Manual 

The Pascal manual comes in the now- 
femilier ten enclosures similar to the ones 
in which IBM distributes its softwere. The 
documentation is divided into three sec- 
tions: the Languege Reference Menuel, the 
Language Programmer's Guide, end the 


-SPP-86 Function Key Programming 


re 


An alternative to using the control sequence commands with 


the screen editor. 


With the SPP-36 Pascal Speed Pro- 
Package, an understanding of 
26 different Ctrl/letter sequences is re- 
quired to use the screen editor. Even 
though these control sequence commands 
can be mastered with practice, I] came up 
with an easier way. Although the manual 
does not mention it, you can use CP/M’s 
function command or one of the many PC- 
DOS function key utilities to set up the ten 
most commonly used editor commands. 
For instance, in the screen editor configu- 
ration, you cannot use the arrow keys, 
home, delete, etc., but using the function 
key utilities enables you to set up those 
special keys to produce the needed con- 
trol sequences. 

I set up the different direction keys to 
-work with SPP-86’s screen editor to 
produce a much easier working environ- 
ment.. 


; SDIR\OD\OO 
<SDIR \69 

=STAT *. *\QD\9o 
>STAT \6o 
?VCMODE D\GD\6¢ 
@VCMODE B\SD\99 
ADSKMAINT\SD\96 


Function key Fi 
Function key F2 
Funotion key F3 
Function key F4 
Funotion key F5 
Funotion key F6 
Function key F7 


Function key F8 BFUNCTION\OO 
Funotion key F9 CHELP\$D\$¢ 
Function key F1$ DDSKRESET 
\OD\96 

G\14\9 home key 

H\OB\06 up arrow 

I\G3\66 page up 

K\$8\90 left arrow 

M\OC\OO right arrow 

0\$2\96 end key 

P\GA\O9 down arrow 

Q\12\09 page down 

R\O6\99 ins key 

S\19\66 del key 


I did not use the regular ten function keys 
for the SPP-86 commands, although they 
could have been used, if desired. Then 20 
out of the 28 control sequence commands 
would be reduced to a single keystroke. 
The \9D is a carriage return {in hex) and 
“\99” is the hex character telling the func- 
tion utility where the end of the definition 
is. This same function key arrangement 
can be implemented in Concurrent CP/M- 
86 using the same Function command. If 
you have PC-DOS, you will either have to 
buy a function key handler utility, or find 
one in the free software domain.—G.D.H. 
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ASMT+86 Relocating Assembler Refer- 
ence Manuel. The first section gives e brief 
overview of how Pascal is structured and 
the features of DRI’s Pascal. It explains 
eny differences between this version and 
the ISO version. Most of the section is tak- 
en up with e description of all the func- 
tions and procedures provided with Pas- 
cal/MT+86. All the dete types end state- 
ments are described and many include 
examples. The lest chapter in the first sec- 
tion gives e good explanation of the differ- 
ent types of input and output aveileble. 

The second section gives detailed 
instructions ebout bow to compile, link, 
debug, disessemble, create libraries, and 
also includes other importent fects e pro- 
gremmer needs to know. This section 
explains error messeges and describes 
how to creete overleys and modules, how 
to chein progrems together, bow to inter- 
fece with assembly lenguege routines, 
how to interfece with the opereting sys- 
tem, how to create ROM-based programs. 
The last section expleins how to use the 
relocating assembler end whet different 
conventions it will eccept. 

Overall, the manuel hes e professionel 
appearence. DRI uses different colors to 
emphasize points end list exemples. The 
table of contents and index are deteiled for 
easy reference. I heve only two comments 
ebout the menual. It could heve included 
more exemples, especielly with some of 
the function and procedure descriptions. 
And, the beginning programmer would 
probebly find the menuel too technical. Of 
course, DRI’s main customer is not the 
beginning programmer, but the indepen- 
dent software vendor. I found the same 
feults in DRI’s Concurrent CP/M-86 man- 
uel. The company’s PL/I menuel, howev- 
er, is much better. 

I found that both the Pescal/MT+86 
end the SPP-86 worked well, end thet any 
major problems with the system were the 
result of my own errors. The SPP-86 works 
nicely in creeting Pescal source. The rest 
of the programming tools (compiler, link- 
er, disassembler, debugger, and librarian) 
ell worked es described in tbe menuel. 

With such e lerge following just begin- 
ning for Pescal, DRI should find its peck- 
age being used more end more in vendors’ 
software. With the tools there to creete 
powerful, versatile modular programs, the 
Pascal/MT+ 86 and SPP-88 team is bard to 
beet. DRI hes egain provided e profession- 
al, complete package. /PC 
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As you well know, the IBM 
Personal Computer is prov- 
ing to be the success story of 
the 1980s. Only 18 months 
after its introduction, the IBM 
Personal Computer com- 
mands almost a fifth of all 
personal computer sales— 
a remarkable achievement. 
At present the number of 
IBM Personal Computers 
in users’ hands exceeds a 
quarter-million, with perhaps 
as many as half a million on 


the way in the next 12 months. 


But despite its widespread 
public acceptance and the 
wealth of products now avail- 
able to support it, we are 
convinced that vast areas of 
its potential remain unex- 
plored, not to mention those 
products waiting to be intro- 
duced for which the IBM 
Personal Computer is the 
precursor. 

For those serious enough 
about microcomputers to 
accept the challenge, the 
IBM Personal Computer rep- 
resents a host of untapped 


possibilittes. 
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for technology, there 
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IBM Personal Computer to 
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tions. Ways to willfully expand 
those specifications. ..to 
throw light into the dark 
recesses of tts complex soft- 
ware systems. Ways to 
enlarge our understanding 
of the equipment and to 
increase its usefulness. 

If this sounds appealing, 
then PC Tech Journal is for 
you. For it will be the defint- 
tive source of authoritatve, 
technically-satisfying informa- 
tion about your IBM Personal 
Computer, its future transfor- 
mations and the host of 
products developed to 
support it. 


Why a Technical 


Journal? 


The readership of PC Maga- 


zine has, in the last year, 
grown at a rate to match the 
success of the IBM Personal 
Computer itself. But as the 
number of committed 
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has that portion of users who 
are not only interested in out- 
put—that is, using the IBM 
Personal Computer to better 
solve problems—but who 
case deeply about the pro- 
cess of the computer itself. 
We consider you to be 
among that select group of 
readers. Your relationship 



















with microcomputers, voca- 
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you to levels of technical 
competence and curiosity 
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lem-solving. In effect, you 
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not only in what your IBM 
Personal Computer does, 
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how it can do more. 

For you, technological 
sophistication is a welcome 
challenge, perhaps even 
something of an adventure. 

In both its depth and 
breadth of applicable sophis- 
tication, we are confident 
that you will find PC Tech 
Joumal a fitting match for 
your aspirations. 
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play an important part in 
shaping the magazine. 

For we are convinced that 
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companies’ 
IBM Personal 
Computers, 


contributors all with just 
the sort of demonstrated 
expertise you'd expect 
from PC Tech Journal. 
Every bimonthly issue will 
be filled with useful articles 
on subjects such as... 
@ How to fully explot—or, if 
necessary, avoii—the com- 
plexities of BIOS, the IBM 
Personal Computers 
installed firmware. 


@ Detaled examinations of 
component hardware avail 
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LOOKS LIKE: 





introducing the PC:inteiiiModem™ now switch between talking or listening and 
from Bizcomp. With your iBM PC or XT, sending or receiving data-without having 














it iooks like a big nothing. oT to hang up, re-dial or plug and unplug a 
That's because tt’s inside. Where any So, where is it? lot of cables. So making connections is now 

modem connecting your Personal Computer much faster and more convenient. 

to the telephone network should be. And The PC:intelliModem comes complete with 

where you won't have to worry about all those everything you need to start communicating 

little boxes, couplers, cables and power immediately. Besides its sophisticated Bell 

cords getting in your way. Or being knocked 212A-compatible hardware, the PC:Intelli- 


off your desk. . ’ Modem includes a “friendly” soft- 
But just because the PC:IntelliModem ware packagewith screen menus 
is out of sight, doesn't mean it'll ever be out to guide you during use, plus 
of mind. You'll continue to be impressed with complete written instructions 
its do-it-all capabilities for years to come. for reference. And all this 














Advanced data comm capabilities such as P one-stop-shopping con- 
automatic dialing and auto repeat dialing, venience is included in 
for selectively calling people or other com- : ‘ our modest price: $499, 
puters from yourown computerized telephone ’ Which shouldn't break 


directory. Or automatic answering, so your “anybody's bank. 
PC can receive messages even when So if you're ready to tum 
you're not in the office. your PC into a fast-ialking 
More then just a modem. ij data communications tool, 
Even more impressive is the PC. j ; ask your local IBM dealer 
IntelliModem’s ability to integrate both out the Bizcomp PC:ntelli- 
voice and data communication. = dem. It's a whole lot more 
By plugging a regular handset into — a modem. Even ifit looks 
the back of your PC, you can ke a great big nothing. 













PS IntalliModem 1s a trademark 
of Business Computer Corpa- 
ration (BM 1s a trademark 

of Infarnabona! Business 
Machines Corporatron 







532 Weddell Drive 
Sunnyvale, CA 94086 
408/745-1616 
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BPS BUSINESS GRAPHICS" 


Koya da\-M|>)\'/ Wa 


Seeing answers without staring at numbers. 


Discover what your data 
really means. 


With BPS Business Graphics you can ana- 
lyze your data better by charting it. You 
Can see trends, compare performance to 
projections, and find patterns that print- 
outs often hide. The program lets you 
decide what your graphs should look 
fike—and you can customize and store 
the formats you use most often. 


IBM 


Chart the data 
you already have. 


See the answers 
instantly. 





You can gat data ory io ie 
rams you already use, including Visi- 
Cale”, 1-2-3", Nato and dBASE 
if" —even data retrieved from your main- 
frame—and you won't have to retype a 
single number. You<an manipulate the 
data even while you're graphing it with 
powerful statistical functions such as 
curve-fitting and moving averages. 








nark and BPS 1s a registered trademark of 61 


al Business Machines ¢ 





siness & Professic 


BPS Business Graphics quickly gives you 
professionallooking graphs in a wide 
variety of formats, so you can make col- 
orful presentations on your monitor. And 
since the program works with more 
than sixty popular printers and plotters, 
you can get high-quality paper copies 
of your graphs, and even overhead 
transparencies, 





fe requstered trademark orate and ViiC orp, respectively 
1 2-3. Multiplan, and dBASE II are trademarks of Lotus Dev: pment Sopot 1, Microsoft Corporation, and Ashton: Tate, respectively. 
1983 Be & Profe na! Software. Inc 


For information on business graphics for the Apple, IBM PC, and Wang PC, call us at (800) DIALBPS or (617) 491-3377. 


| Business & Professional Software, Inc. 
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SOFTWARE/MICHAEL OLFE 


Linkers can span operating systems, mix 
programming languages, conserve memory, and 
more—putting an end to your programming gripes. 


The Missing Linker 


There you are, joyfully banging out lines 
of BASIC, when your arms fell to your 
sides and en eerie sense of ill-being comes 
over you. The lines you just typed look 
strangely familiar. 


510 IF ERR=70 then print 
"disk is write protec- 
ted" 

520 IF ERR=71 thenprint 
“drive error" 

530 IF ERR=72 then print 
“disk error" 

Somewhere, you have written these 
lines before. Yes, it was in version 7 of 
your checkbook program, the one you did 
last week! Since you hate to type, you pull 
out your copy of CHKBKO7.BAS, and copy 
45 lines of the program into your new 
opus. Patting yourself on the back with 
your left hand, you save the new program 
with your right, only to be informed by 
DOS that you are out of disk space: Go 
directly to jail, do not pass go, do not col- 
lect $200. This revolting development 
causes you to enter a long period of reflec- 
tion about the state of the world, leading to 
some weighty philosophical questions. 
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@ Whycan't there be just one copy of each 
of the routines that you use ell the time— 
the ones to clear the screen, check for 
errors, draw nice boxes on the screen— 
instead of heving to include the routines 
in every program that needs them end 
thereby run out of disk space? 

@ Why can't you give each routine e name 
and refer to it just by that name? Then 
every time you wanted your progrem to 
draw a box you could just write BOX, and 
the program would find the routine called 
box and use it. You can do that in Pascal 
and C. Why not in BASIC? 

®@ You have been led to believe that 
BASIC, Pascal, COBOL, FORTRAN, and C 
compilers produce code for the 8086/ 
8088. If all these langueges boil down to 
the same thing in the end, then why can't 
you use BASIC routines when you're writ- 
ing in Pascal, or FORTRAN routines when 
you're writing in COBOL? 

@ And what if you want to switch from 
PC-DOS to CP/M-86 or vice versa? Why 
should you have to rewrite al! the routines 
you used under the other operating sys- 
tem? It’s the same PC, after all. 
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@ One last gripe. You'd love to use the 
RAM disk that eats up 256K of your com- 
puter’s memory, but you only have anoth- 
er 64K, andell your programs need et least 
128K after they're complled. Isn't there 
some wey to make the programs require 
less memory so that you can use your 
RAM disk without trading in your Sundey 
clothes for another 256K? 


A LINKAGE 


editor is a program that 
erforms a function 


similar to that of an 
assembly-line robot. 





Relief is bere with a program called 
LINK, which comes with PC-DOS. This 
program, end programs like It, are called 
“linkage editors.” A linkage editor is e 
program that performs a function similar 
to that of an essembly-line robot, pulling 
the right parts out of the appropriete bins, 
and assembling them eccording to the 
instructions given. Let's consider our 
questions and complaints one by one, and 
see bow a linkege editor can help. 


The Copy Problem 

Suppose you compile the following 
Pascal program, and get an OBJ file called 
HELLO.OBJ. 


module hi; 


procedure hello; 
begin writeln(’Hello’) end; 
end. 


Sometime later, you write a program 
called GLADHAND. 


program gladhand; 

procedure hello; external; 
begin hello hello hello hello 
end. 


When this is compiled into GLAD- 
HAND.OBJ, you are ready to use the link- 
ege editor. If you type: 


LINK gladhand hello; 


the linkage editor will search through 
GLADHAND.OBJ, and note thet there are 
four references to the routine called HEL- 
LO. For the first reference, it will copy the 
code from HELLO.OBJ into GLAD- 
HAND.EXE. For all the other references, it 
will simply call this code rather than 
insert a redundant copy. 

There are still two copies of the routine 
HELLO: one in HELLO.OBJ, and one in 
GLADHAND.OB]J. But there is one impor- 
tant difference: HELLO is compiled only 
once, and forever after, the compiled copy 
is transferred into programs thet need it, 
rather than baving to be recompiled each 
time. This technique is faster. If you've 
ever waited for a compiler to finisb, you'll 
appreciate the improvement. 


The Naming Problem 

The example above shows bow a 
named routine in Pascal can be linked. 
The same can be done in BASIC by keep- 
Ing each routine in e separate OBJ file, 
which can get unwieldy if you have a few 
bundred BASIC routines that you use 


After the compiler turns o program into object code, it is combined with librory routines 


to become o complete, executoble program. 


Library(s) 


Source code >>> Compiler >> Object file(s) (OBJ) >>> Linker >> EXE 


BASLIB.LIB 
v 


MYPROG.BAS >> BASCOM >> MYPROG.OB] >>>>LINK >>MYPROG.EXE 
OB] file OBJ file OBJ file 


library manager 


library file 
(LIB) 
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often, each in a separate file. 

To avoid this problem of OBJ file pro- 
liferation, linkege editors can elso com- 
bine code into LIB, or library, files. A LIB 
file is created by comblning OBJ files; one 
library may be created from bundreds of 
separate OB files. There is a special utili- 
ty to do this combining, which is appro- 
priately called a “library manager.” Com- 
bining the OBJ files with a library manager 
allows you to put all your routines into a 
single file. 

The library manager also allows you to 
edlt libraries; you can extract, replace, or 
delete any routine in e library. Some 
library managers (PLIB-86, from Pboenix 
Software Associetes, for example) will 
also generate lists of whet routines are in 
the library, wbat other library routines 
they use, and ell symbols defined in the 
library. This feature is very useful in dis- 
secting libraries that have no source 
code. 

FORTRAN.LIB, COBLIB.LIB, BAS- 
LIB.LIB, and PASCAL.LIB are collections 
of routines that do all the common tasks a 
program might require. Tbe compller 
translates source language statements into 
references to the library routines, end the 
linker then copies in those library routines 
that have been referenced. This is wby 
LINK Is included with PC-DOS. Without 
it, you would not be able to use any of the 
language compllers. 





HE LINKER 
doesn't care if the pieces 
were originally written 
in Pascal, BASIC, C, 
FORTRAN, or 
assembler; it will 
combine them all 
together. 


The Language Problem 

Since the linkage editor links OBJ files, 
it doesn’t matter bow those OB] files were 
produced. (Some exceptions wil] be dis- 
cussed later.) The linker doesn’t care if the 














With AUTOMATED TELEMARKETING 


HARDWARE REQUIREMENTS 


Introducing the Personal Computer Auto- 
mated Telemarketing system from Arlington 
Software +Systems. 

Now even the smallest business can ber- 
efit from telemarketing without special tele- 
phone equipment or service. PCAT ts a highly 
efficient system for managing and scheduling 
the phone calls that are so important to your 
SUCCESS. 


PCAT IS FLEXIBLE 
= Telephone Sales 
= Lead Qualification 
= Customer Service 
® Surveys 
= Receivables Collection 
= Inquiries 
® Fund raising 
PCAT IS EFFICIENT 
®= Stores customer or chent information 
= Schedules out-going calls by date and time 
® Reschedules busyino answer calls 
= Automatic dialing of local, long distance and 
network calls 
® Built in word processor for order confirma- 
tron, letters or memos 
® Prompter scripts for consistently effective 
sales or service 
PCAT IS COST EFFECTIVE 

You'll be surprised just how cost effective 
PCAT can make your new or existing tele- 
marketing operation. PCAT reduces your mar- 
keting costs, increases productivity and 
ensures that every contact can be followed up 
by caliback, confirmation, or order entry. 


PCAT IS EASY TO USE 


In addition to automatic scheduling and 
dialing. PCAT uses function key prompts 
and help screens to guide you through the 
program. A comprehensive User's Guide is 
provided. 

WHO NEEDS PCAT?. 

® Retailers 

® Insurance Agents 

® Stock, bond and commodity brokers 
® Wholesalers and distributors 

= Customer service or support depts. 

® Real estate agents 

= Accounts receivables depts. 

® Collection agencies, etc. 





IBM Personal Computer with 128k, at least 
one diskette drive, 80 column monochrome or 
color monitor, and a Hayes Smartmodem or 
Novation Smart-Cat. Printer is recommended. 


er 
PCAT™ ts a trademark of ARUNGTON Software+Systems, 
(BM 1s a trademark of International Business Machines, 
Hayes Stack Smartmodem Is a trademark of Hayes Micro- 
computer Products, Inc 

Sman-Cat Modem is a trademark of Novation inc 
Arlington Software+$ystems, 97 Bartlett Ave Arlington, 
MA 02174 (617) 641-0290 
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_ Have someone call me: i'm interested 
Please send me written information. 


| NAME: __ = 
| ADDRESS: ___ : 
= 

ee —— ARLINGTON 

| stare: ep,“ Softwarre-+- Systems } 
PHONE #:( } 97 Bartlett Ave. 

[ —_ —— Arlington, MA 02174 [ 

(617] 641-0290 


———— 











pieces were origioally writteo in Pascal, 
BASIC, C, FORTRAN, or assembler; it will 
combine tham all together. This fact has 
some interesting implications. 





HE LINKER 
makes it possible to 
write sections of your 
programs in different 
languages. 


Although it is certainly possible to do 
anything in any programming lenguege, 
you may oot always be able to do it as 
quickly or simply es you could if you used 
the "appropriata’” language. If speed of 
execution is critical, you would probably 
want to use assembly language. BASIC 
lends itself to iotensive debuggiog with 
the interpreter. Pascal is appropriate for 
very large programs. 

The linker makes it possible to write 
sections of a program in different lan- 
guages. You may, for example, have to do 
extensive number crunching in a large 
program, for which you oeed the speed of 
assembly languega. But it would be time 
coosuming to write the whole program in 
assembly languege. Tha solution is to 
write the meth routioes in assembler aod 
the rest of the program in Pascal, and link 
them together. Many commercial pro- 
grams cootain sections of time-critical 
code, which were writteo in assembly lan- 
guage, while the bulk of the programs 
were dooe in a higher level language. 

Suppose you had a program consisting 
of three parts—a part written in FOR- 
TRAN (fpart), a part written io Pascal 
(ppart}, and a part writteo io assembly lan- 
guage (apart}. After compiling each part 
with the eppropriate language compiler, 
aod getting three OBJ files, you could use 
LINK to put them togather like this: 


link fpart ppart apart, 
program, ,fortran.lib 
pascal .lib 


You are giving LINK three instructions: 
Combioe fpart, ppart, and apart into a pro- 
gram called "program”; refraio from geo- 
erating a listing file (indicated by the two 





commas with nothing between them}; 
and, if there are routines that are oot 
defined io any of the three OBJ files, look 
for them in the files FORTRAN.LIB eod 
PASCAL.LIB. 

You must be aware of one thing before 
you try to link different languages togeth- 
er: Their data must be represented in the 


Product Information 


A summary of the linkers and 
article. 





PC-DOS 
IBM Corporatioo 
Systems Product Division 
P.O. Box 1328 
Boca Raton, FL 33432 
(305) 998-2000 

List Price: $40 
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LINK runs under PC-DOS or MS-DOS, and 
is included with the operating system. 
LINK connects OBJ files generated by any 
of the Microsoft or IBM compilers, pro- 
ducing EXE files. The Microsoft OBJ for- 
mat is a slight modification of Intel's orig- 
inal OBJ format, made to speed library 
searches. Thus, LINK cannot handle ell 
intel or CP/M-86 compilers’ output files. 
LINK does-not gaoerate overlays. 


LINK-86 
Digital Research, Inc. 
160 Central Ave. 
Pacific Grove, CA 93950 
(408) 649-3896 

List Price: $250 
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| LINK-86, is locluded with all Digitel 
Research language compilers, or is avail- 
able separately, with LIB and a relocating 
assembler. Functiooally, it is the same as 
the LINK-80 for CP/M-80. LINK-86 runs 
under CP/M-86, and was recently an- 
oounced to run under PC-DOS. It links 
Intel-format OBJ fiies produced by the 
Digital Research language compilers 
(CBASIC-86, Pascal MT/86, PL-1/86, and 
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same way, if the languages are to share it. 
Microsoft/IBM Pascal and FORTRAN, for 
example, use a common definitioo for 
most types of data, but there is oothing 
corresponding to the Pascal STRING in 
FORTRAN, and nothing correspooding to 
the FORTRAN INTEGER*4 in Pascal. 
Either these incompatible types of data 


(And Explanation) 


librarians mentioned in the 


COBOL), and the related tools (access 
manager, display manager]. Tbe CP/M-86 
version produces CMD files, which run 
under CP/M-86, and the PC-DOS versioo 
produces EXE files, which run undar PC- 
DOS. It will link some. but not all, Micro- 
soft or IBM OBJ files, and it supports over- 
lays. The library manager LIB is included 
with LINK-86. 


PLINK-86. (available to run under PC-DOS 
or CP/M-86) 

Phoenix Software Associates 

P.O. Box 207 

North Easton, MA 

(817) 238-0168 
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Lifeboat Associates 
1651 Third Ave. 
New York, NY 10028 
(212) 860-0300 
List Price: $350 each, or $500 for both. 
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PLINK-86 comes in two versions, one that 
runs under PC-DOS and one that runs 
under CP/M-86. In either case, the pro- 
gram helps bridga the gap between the two 
operating systems. Both versions link 
Microsoft-format OBJ files to produce 
both "EXE" files for PC- MS-DOS, end 
CMD files for CP/M-86. Both handle over- 
lays. There is support for PC- MS-DOS 2.0 
path names, as well as ao extensiva set of 
diegnostic and reporting facilities. lo 
addition, this linker is significantly faster 
thao LINK, includes a library manager end 
cross-reference facility, and provides bet- 
ter documentation then LINK or LINK- 
86. —MO. 






BioiNcoo 


SPOKEN HERE 


We are Bristol Information Systems, and since 1971 
we have been writing accounting software for large 
companies using minicomputers. Recently, we 
began putting these powerful systems on the new 
microcomputers. The result is “BISINESS” — 
software packages that MEAN BUSINESS. 


With “BISINESS" software your business can 
have all the data processing power that major 
corporations have — because you're getting the 
SAME software, not scaled-down versions. Every 
“BISINESS” system is comprehensive enough to 
offer all the features any business could want. Yet 
with our System Configurator, every “BISINESS” 
system is flexible enough to let YOU select which 
features you want to use. So you can still do 
business your way — only better! 


Before you buy business software ... find out 
what “BISINESS” has to offer. You will be truly 
amazed. 


Dealers - Ask about our Dealer Support Program! 


Blo 


Remember 


means 


ADVANTAGES OF “BISINESS" SYSTEMS 
© Lifetime Warranty 

e Comprehensive Accounting Features 

e Flexible Configuration Set-Up 

e Menu-Driven with “HELP” Screens 

@ Telephone Hot Lins 

e@ Password Security 

e Unlimited File Size 

 Multi-File, Multi-User, Multi-Company 
Available for PC-DOS™, MS-DOS™, end CP/M™ 
e Complete Integration with Other BIS Systems 
e Detailed Management Information 

@ Revision Service 


“BISINESS” SYSTEMS FOR YOUR BUSINESS 
e General Ledger 

© Payroll 

e Accounts Payable 

e Accounts Receivable (Open Item and Balance Forward) 
e Inventory Management 

e Fixed Asset and Equipment Management 

@ Purchase Order 

e Professional Time Accounting 

@ Mailing List/Letter Writer 

e@ Wholesale Order Billing 

e Construction Cost Accounting 

e Property Management 

e C.P.A. Client Write-Up and Office Management 

e Legal Office Management 


BRISTOL INFORMATION SYSTEMS, INC. 

84 North Main Street, Fall River, MA 02720 

Telephone (617) 679-1051 circie 163 ON READER SERVICE CARD 
PC-DOS. MS-DOS, and CP/M are the trademarks of IBM, Microsoft and Digital Research respectively. 












Figure 1: In overlaying, one block of memory is shored by two or more parts of the 


program. 


Contents of memory 


When music Is being played 


Part two 
Part one 


When characters are printed 








must not be shared, or the program pieces 
must be written to account for the incom- 
patihilities. 


Dees 


make it possible to shift 
between languages and 
operating systems 
without starting from 
scratch. 


Individuals and large organizations are 
the same in one respect: Once they devote 
time and money to writing and debugging 
software, they don’t like to throw it away 
and start over. Linkers make it possible to 
shift between languages and operating 
systems without starting from scratch. 
Large FORTRAN programs on mainframe 





On Disk | 


Part three 


Part two 





computers cen he linked with Pascal pro- 
grams. And, if you decide that you'd like 
to switch to programming in C, there’s no 
need to rewrite all of your finely crafted 
assemhly language routines; just link 
them in. 


Extending the Language 

You want to add a new command to 
your BASIC? Okay, just write the routine 
and edd it to BASLIB.LIB. Then you can 
use it in your program as if it were a huilt- 
in BASIC command. The linker will copy 
the code from BASLIB.LIB when the pro- 
gram is compiled. 

Although it can be tricky, you may also 
replace any of the routines in BASLIB.LIB 
with your own routines. You must be sure, 
bowever, thet your routine does exactly 
what the original one did, end that it 
leaves the environment exactly the same. 
It is through this method that some com- 
panies have added 8087 arithmetic chip 
support to standard Microsoft BASIC and 
Pascal; they replece the software math 


We have developed en 8” diskette system celled 
“THE FILE CONNECTION” thet cen be used to ex- 
change source, data, and word processing files be- 
tween the IBM PC end hundrede of other computer 
systems. We uee e modified IBM diskette controller 
card to ettach either 1 or 2 externel 8” drives to 
the IBM PC. Our utilitiee work with ell IBM modele 
including the 3741, 5120, S/1, S/34, S/3B, S/370, 
43XX, end Oisplaywriter. Other systems include 
OEC, NCA, TASBO, Univac, Burroughs, Honeywell, 
and CP/M. 

Our progrems provide automatic format identifi- 
cation and accept diskettes with 1 or 2 eides, eingle 
or double density, and 12B, 256, 512, or 1024 
bytes/sector. Source file reformetting end ASCII- 
EBCOIC conversion ie included. The diskette can elso 
be used es e 1.2 Mbyte or 320 Kbyte DOS drive. 

The complete system price including TANDON 
848-2, enclosure, cable, and besic utility progrems 
is $1295 for one drive end $1995 for two drivee. 
For users who want to use their own drives, the 
basic utility progreme end documentation are avail- 
able for $695. Payment is by check or CDD with 
delivery within 10 days. 
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“THE FILE CONNECTION” 


8" DISKETTE SYSTEM 


FLAGSTAFF ENGINEERING - (602) 774-3588 
2820 WEST DARLEEN + FLAGSTAFF, AZ 86001 





routines in BASLIB.LIB and PASCAL.LIB 
with routines that use the hardware math 
capabilities of the 8087. 

The same set of routines can, with the 
right linker, be used in either CP/M-86 
programs or PC-DOS programs, with no 
Modification. 

This convenience is largely due to the 
influence of intel as the manufacturer of 
the 8086/8088. When the chip was first 
released, Intel defined an OBJ format for 
its compilers, which was taken as a model 
by both Microsoft and Digital Research. 
Digital Research adopted the Intel OBJ for- 
mat in its entirety. 












S NEW 
operating systems like 
VisiOn, Xenix, and Pick 
move onto the PC, 
linkers will move with 
them. 


However, Microsoft mede some minor 
changes to the Intel OBJ format to speed 
library searches. Provided e library 
doesn't have to be searched, the Digital 
Research/Intel and the Microsoft/IBM for- 
mats are compatible. Unfortunately, any 
lenguage, except assembly languege, will 
require that a library be searched! This 





True MAIL ORDER Prices 


With so many so-called Mai! Order establishments using “toll free” lines, and grandiose advertising, how can you, the customer, expect to 
receive true mail order savings? We have done away with thasa expenses to offer comparabla sarvice passing on the savings to you Our 
raputation for low prices and setisfection is outstanding. 



































DISKETTES 
“Kangaroo: th library case) i PRINTERS Amdek: MONITORS 
Py. cope $2135 | Okldata: meer: 
5\4" DS. 01 ; $28 95 Microline 92. $ 499.00 Color |. $295.00 
Now avalobe The 6-pak ayn Microline 93. $ 869.00 Color Il : -$489.00 
By DSOD $19.45 | Pacemark 2350: | 300G Green. a $145.00 
— 10 yr. Warranty — | Parallal . $1999.00 | 310G Green . $175.00 
Elephant: Serial . $2099.00 310A Amber $175.00 
54" SS/DD 21.95 | Pecemer' : | Zenith: 12° Green. 99.00 
$: Pi k 2410 Zenith: 12° G 5 

5'4" DS/OD $2895 Parelle! $2299.00 | USI: 12" Amber. . $159.00 
See 00 $22 95 { Senat . $2399.00 12° Green. . $155.00 
5° DSDD $33 95 *Taxan: Amber . $139 00 
as Call for prices on the entire fine PGS: RGB Monitor S$ CALL 
Ss SSID $29.95 | of Okideta Printars. BMC: 12”Green...... ..$ 85.00 
5%" DS:OD $38.95 | Cell for the New Epson FX Printers. NEC 1203 Hi Res AGB _.. $589.00 
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C.ITOH: i = 
croare | fd ‘ : peace 
rowriter Il Paraliel . 
= MODEMS F-10 Starwritar _ 8115000 | DISK DRIVES 
-10 Pnntmaster |. a For Apole: ’ 
MicroMoce pple 
‘wth Terminal Program s2es00 | Brother HRI: $ 775.00 | Fourth Dimension: | 
without Termine! Program $255 00 Smith Corona TE: > She 30 wio controller . . $219.00 
Hayes Smartmodem Star Micronics: w’ controtler . $309.00 
Spee 4 Haan NEW Gemini 10X__Call for low prices! ——agne Elite I: 
Hayes Chronograph 5170.0, [=n w/o controller ..... .. .,, $270.00 
Novation: NEW PRODUCTS w/ controllar ...... ... 2. $339.00 
Aoeat a $208 00 Commodore 64 scar, | For IGM: 
Smartcat 1200 Baud $44000 | Commodore Disk Drive SCALL Shugart Half-Height . . $239.00 
Panasonic JR200 $299.00 










Percom Hard Disk Drives: 
(Apple IBM’ TRS-80) 





1200 Baud 














= et 1 15 and 20 MB SCALL 
A Mere sca COMPUTER PRODUCTS 
COMPUTER PRODUCTS FOR APPLE 































FOR IBM MBI: . 
VIP Cerd ..,.. . $109, 
Tha Ultimate Paripheral TAN DON DISK DRIVE Arciewme GbE: Cars on § 9000 
eee CARLO” GT” CARD ei SPECIAL Silicon Vallay Systems: 
3 TM-100-2 DS/OD 320K Bytes $245.00 Final Analysis .. ©........... $149 00 
K 
nok SS eee TM-55 320K Bytes Halt Height $239.00 | _averd Mandier sas wey 
Homa Acct ......... -+2...3 49.00 
T & G Products: 5 
dR d On-Line: 
aoe ae aarti ielineleece $285.00 Screenwriter II Pro... ....... $139.00 
ie ; 128K $330.00 | Vlalcorp: 
BUSINESS 199K. $375.00 yee atnaccagtietans saceoon $180.00 
Visicors 256K $415.00 WEMIED o coneaontiongoyeesnd . $180.00 
aes 518000 : VisiGal Ge atseniertnesirae eerie: $180 00 
Bt ° Kraft Products: Visitrend/Plot....... 0.0.0 eee $225 00 
Visifiles .... . $180 00 Joysticks...... . .... $5500 | Stonewers: 
256K Visicalc . $180.00 Geme Peddie... .. $29.00 DB Mester ..................$149 00 
Visitrend/Piot $225 00 OB Utuity P $ 6500 
Davong Hard Diaka ao aed 5 One neROB RE 
ENTERTAINMENT: 5 Megabyte $1359.00 | © joysticks $42.00 
Infocom: 1OlMegabyie $1759.00 Select-ePort Betas” 1 cee $42 00 
Zork | . $27 00 15 Megabyte $2159.00 Gamaibaddiese "$98 00 
I. _. $2700 @ Fa Loar nie ranean aya: 
a it $2700  Maynerd Electronics Davong Herd Disks 
ork i Floppy Controllers w/Parallel .§20900 | 5 Megabytes $1359.00 
Floppy Controllers w/Serial . ., $239.00 10 Megebytes $1759.00 
| _ 15 Megabytes $2159 00 
Ram Cards 
é Microsoft 16K : . $75 00 
n rf ; 
Send orders and inquiries to Gena igk.. "$60.00 






T Microsoft CP:M 280 Card $249.00 
Co mp uter Ap Pp aratus | S Vidoaaimneetien ae s200 do | 


P.O. Box 32063 » Aurora, Colorado 80012 DELIVERIES 2 - 4 weeks sverage 
iries: = PERSONAL CHECKS Cash heck and 
Telephone Inquiries: (303) 759 9251 money order will FacRiyRER BEING atersrice 
Monday thru Friday — 9:00 am. to 5:00 p.m. (Mountain Standard Time) VISA & Musee Add 4% to total 


CATELOG FeT te: to) Poeang Seeds 
Prices subjact to change without notic 


We built our reputation on low prices SHIPPING UPS add $2.00 plus 


3% of order total, or we calculate 


for the informed computer user. exact freight 
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translates into the following facts. 

@ The OB) files from ASM86 and MASM 
may be linked together. 

@ The OBJ files produced by ASM86 may 
be linked with the OBJ files produced by 
any of the Microsoft/IBM langueges. 

® The OBJ files produced by MASM may 
be linked with any of the OBJ files pro- 
duced by any Digital Research len- 


guages. 

@ The OBJ files produced by the Micro- 
soft/IBM langueges (except for MASM) 
may not be linked with the OB) files pro- 
duced by the Digitel Research languages. 
This is true whether the Digital Researcb 
languages are running under CP/M-86 or 
PC-DOS. 


Bridging the Gaps 

There is a linker tbat will partly bridge 
this operating system gap. PLINK-86 from 
Pboenix Software Associetes will allow 
you to generate, from any Microsoft/IBM 
format OBJ files, both e CMD file for CP/ 
M-86 and an EXE file for PS-DOS. It does 
not solve the problem of the incompetible 


NEW! financial 


OB) formats (et least not in the current ver- 
sion), since it cannot handle the OBJ out- 
put of the Digitel Research compilers, but 
it does ellow you to span opereting sys- 
tems without chenging your routines. 

A linkage editor can even help you 
reduce the amount of memory required for 
your programs to run. This can give you 
plenty of extra memory for RAM disks, 
print spoolers, or other uses. 

The method used for seving memory is 
known as overleying, e feature not found 
in IBM/Microsoft LINK, but eveileble in 
the Digital Research and Phoenix prod- 
ucts. If you use WordStor or dBase II, you 
are alreedy femilier with program overlay- 
ing, wbich both of these populer products 
use to conserve memory. 

Overiaying is the sharing of one block 
of memory by two or more parts of e pro- 
gram. Suppose you have a program with 
three parts (see Figure 1). Part one gets 
charecters from the keyboard. Part two 
pleys the charecters es music. Part three 
puts them on the screen. Part three end 
part two both need part one to get the char- 


AST10X" 


LOTUS 1-2-3 VERSION 


Financial Festrax™ \ne special, unique, & perhaps the most compiete collection of perennat 
financial planning, management, & nnalysis teole on thn market today, ot nn affordnhie price. While e 
homn beskkeeping progrem provides & vaiuakie feaction in kengieg track af pant & preenct trans- 
actions, Financiel Fastrax™ helpe you chart your financial fotere. 


rad from the perspective of a Certrhed 
PA. Powerful, flexible & vesual 


- DESIBNED-| 
Fenancial Planner & 
EASY TO OSE-Sophusticaled enough for use by financial 

Services professionals & executives, yet simple for novice 
user to understand. 
—WELL-DOCUMENTED-Serves as a mint-course on the overall 
personal financial plannng & anatysis processes, & money- 


mat t concepts. 
—UTUS 1-2-3 VERSION: Offers exciting extra dimension of 
integrated graptucs, wiech provides an unsurpassed level of 


COMPLETE COLLECTION COVERS A BROAG SPECTRUM OF AREAS: 
Balance Sheet 


Retirement Planner 
Annual Gudget ACRS-Pers. & Real Prop 
Annurtes Due* Income Statement 
Fin Mgt Rate of Return Int. Rate Conwersions 
Amortization Schedules Ordinary Annwitias* 
Refinancing Analysis Semple interest Loans 
Education Cosi Planner Add-On Interest Loans 


insight when playing "what " games. 94 pre-formatted graphs 
keyed into the most vital areas of modets 

~—SUPERCALC VERSION-Contains essentially same functions, 
withoul the graphics and the enhancements unique to LOTUS 
1-2-3 (color-coded spreadsheets) 

— VALUABLE REFEGENCE-Since all tnancial formulas have 
already been converted from their standard mathematical 
forms into Supercalc & Lotus 1-2-3 codes, you can easily 
implement them i other spreadsheets you create. 





Wraparound Mortgages Loans W/Ballocn Pmts. 
Rent vs. Guy Home Rule of 78's Catc. 
Stock Trading Mgr Oays/Oate/Day of Week Calc. 


Oeprec-SL, OB, Sum/Digits RA vs Non [RA 

Monthty Cashflow Planner Family Capital/income Needs 
Compound Interest Caic* — Bondts/Tbull-Pric 
tterna) Rate of Return Loan Qualification 


e/Vield 


Foreign Currency Conversion Gold and Silver Portfolio Manager 
MEQUIRES: Supercaic Version 107 or higher, 64K ISM-PC Or mecha compat. system), monitor, disk dnve (SS/DS) LOTUS 1-2-3 


Version requires LOTUS 1-2-3 and hardware as specified 


by LOTUS. 
*IQM-PC 1s a trademark of 1BM Corp. Supercalc ts a trademark of Sore Com. 1-2-3 a trademark of Lotus Development Corp. 
ee ee es ee ee 


Please send_______ copies of Financial Fastrax~: 


ecters for them, so part one alweys has to 
be in memory. But part three is indepen- 
dent of part two, and vice versa. Both 
don’t heve to be in memory et the same 
time. You could put part two in memory, 
and, when the task it was performing was 
completed, replece it with part three. 
When part three was done, you could 
replece it with part two, and so forth. 





F YOU USE 
only the BASIC 


interpreter, you are 
unlikely to ever need a 


linker. 


An overleying linker generates a pro- 
gram thet will keep track of which parts of 
itself are in which parts of memory, and 
automatically replece those parts that are 
not needed, filling the vecated spece with 
parts of the program that are needed. This 
allows very lerge programs to run in lim- 
ited memory spece. Programs as large as 2 
megabytes can run on a computer with 
only 48K RAM. (Of course, the swepping 
slows things down, but not appreciably on 
e hard disk.) Some very large programs, 
which otherwise would not fit on your PC, 
can fit very easily with overlaying. Others 
thet would fit can be overleyed in order to 
free memory for other uses. 

With so meny edventeges, is there eny 
reeson not to use a linker? Certainly, if you 
use only the BASIC interpreter, you are 
unlikely to ever need e linker. But anyone 
who uses a compiler, wishes to build e 
program in a modular feshion, wents to 
mix progremming langueges, span operat- 
ing systems, or conserve memory, will 
find linkers and librariens indispensible. 
And es new opereting systems like 
VisiOn, Xenix, and Pick move onto the 





PC, linkers will move with them, so that 
you will never egain have to write: 


Supercalc Version 
($125 each} 
PLANNING Add $5 shogindig/unit US Mai—Add $7 UPS Blue COD ok ADD $3, 


Geran EQUITY ____Lotus 1-2-3 Veron _ 
Way ($150 each) (Ra) 


ae eee Hamer 96701 allow 2 whs pers. checks to clear Hl residems add 4% sales tax. | 
ak ha Ph (808) 488-4766 Dealer inquines welcome. Foreign orders write/call for shog costs 510 IF ERR=70 then print 
i— ng oc | "disk is write protec— 
i Card No. eerie) ane | tea" 
iS ee 
Jf bo ate a ; es g.| 520 2F ERR=71 then print 
thy oa Tp Code "drive error" 
Bh sort rec Te Sa So ——— 530 IF ERR=72 then print 


2S GE OS 6 28 28 2 ee 2 ee en en ee ee es ee ee 
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PC MAGAZINE 402 SEPTEMBER 1983 


“disk error" /PC 








AR’ a T IST i 
Two High Performance Graphic Controllers 
for the IBM Personal Computer. 


ARTIST transforms the IBM-PC into a graphics work station that would sell 
for over $30,000. Tektronix 40XX emulation software allows the IBM-PC to 
interface with mainframe graphics software. 

Output frequencies are adjustable for any monitor. ARTIST can drive the 
IBM monochrome display with 16 levels of intensity and 11 patterns of 
shading. 

ARTIST has its own graphics library accessible from any programming lan- 
guage under PC-DOS or QUNIX. ARTIST also supports CP/M-GSX which 


provides communication to printers, plotters, and digitizers. pe BE oe Re 
x UStrial graphics 
FEATURES i a eS i aig display 
8 16 colors ® Selectable character sets emery. : 
8 16:1 display zoom 8 Solid & dotted lines BIE calle co tees) 
@ 16:1 character zoom 8 11 shading patterns ARTIST 2 / $1595 
& Pan, scroll, paging & RS343 output 640 x 410 Business graphics 
& Light pen @ External genlock 80 x 50 Character display 
=e DMA @ NEC 7220 processor 128K Memory 
@ Mixed text and graphics B Single expansion siot 16 MHz Bandwidth 








NT 


" ev rane 
C( OL S Y STE EMS 2855 Anthony Lane, Minneapolis. Minnesota 55418 (612) 789-2421 
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'Ai Great Software 


FriendlyWare PC Introductory Set 


VOTED THE 5TH MOST POPULAR IBM SOFTWARE ON THE 
MARKET IN SOFTALK MAGAZINE'S RECENT READER 
SURVEY. 


MONEY magazine described the Intro Set as one of the two best 
learner programs available for microcomputers. 


PC magazine said it “had to be seen to be appreciated”. 


According to SOFTALK, “the implementation and sophistication of 
the Introductory Set are superior to anything available in the public 
domain’. 


The Intro Set is a must for novice users, but it's a lot more than just 
a starter set. Even seasoned pros are finding things they like among 
the 4 demo programs, 17 games, and 8 utilities on the package. 


Some are even saying that several individual programs on the set 
(such as the Personal Check Book on disk #3) are worth the price of 
the package all by themselves. 


SUGGESTED RETAIL $49.95 


FriendlyWare PC Arcade 


They told us that IBMers wouldn't buy games; but our customer 
feedback told us otherwise. 


When the first two PC ARCADE production runs sold out before 
they shipped, we knew our customers were right. 


PC ARCADE is a solid lineup of 10 fast-action arcade games for the 
IBM PC. 


ASCII MAN, EAGLE LANDER, STAR FIGHTER TX-16, 
SHOOTER, BRICK BREAKER, GORILLA GORILLA, ROBOT 
WAR, BUG BLASTER, HOPPER and PC DERBY. 


All 10 were written in Assembly language for speed and Text Mode 
for use on monochrome OR color monitor. 


All games feature a PAUSE BUTTON and BOSS IS COMING KEY, 
and all but one of the games (EAGLE LANDER) can be controlled 
with EITHER a joystick or the keyboard. 


And best of all, you can play them forever on five rolls of quarters. 
SUGGESTED RETAIL $49.95 


FriendlyWriter (with FriendlySpeller) 


Combine the best little letter writer you've ever learned to use in 10 minutes, with a fast and accurate spell 
checker that compares your letter with a 30,000+ word dictionary, and you've got one of the greatest things 
to happen to word processing since the INSERT and DELETE keys. 


Friendly Writer is designed specifically for the kind of word processing you need the most — the 1 to 6 page 
business or personal letter. And using FriendlyWriter is as easy as striking a key. 


FriendlyWriter (with FriendlySpeller), the only word processor in the world with a 30,000+ word dictionary 


that sells for under $100. 


SUGGESTED RETAIL UNDER $70.00. 


B Great Prices 


The days of the $495.00 “Watzitdo?" software package are over. 
The same is true for $39.95 one game packages. 


Software pricing is coming down out of the clouds, and today’s soft- 
ware consumers are proving once again that the old American 
business ethic of “producing a quality product at a fair price” still has 
merit. 

At FriendlySoft, our objective has always been to give you the pro- 
ducts you want, in a format that you can use and appreciate, at a 
price you can live with, 


So far, your response is telling us that we're on the right track. 


rag BES 


C] Geet Support 


No other software company in the world backs their products as 
completely and as simply as we do. 

The FRIENDLYWARE “NO FINE PRINT’ LIFETIME GUARANTEE 
states: 


“If your master diskette fails due to normal use, we will replace it, 
AT NO COST, within 48 hours of receipt of your original master. 


If your master diskette fails due to abnormal use (staple in media, 
food on hub ring) we will replace the programming onto your 
diskette within 48 hours of receipt of your original master and a 
blank, unformatted, diskette. 


We also offer a unique 24 hour hotline, where you get quick answers, 
instead of taped messages. 


In short, FriendlySoft is the unchallenged leader in software product 
support. And we intend to stay there. 


There are three 
reasons why we're called 
one of the fastest growing 
software companies in the 
business” 


£ wriTE® 
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FRIENDLYSOFT, INC. 
ARLINGTON, TEXAS 
Producers of innovative, quality software products 
EXCLUSIVELY for the IBM Personal Computer 
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All FriendlySoft products are available through an international network of dealers including COMPUTERLAND STORES, IBM PRODUCT CENTERS. 
COMPU-SHOPS, ENTRE COMPUTER CENTERS and a growing list of independent software dealers. 


Announcing A Major New Innovation From The Publishers Of’ .'! 


Now, Get Up To 72 Programs 
For As Little As $2.00 Each. 


Introducing PC DISK MAGAZINE. The Only Monthly 
Magazine On Disk That Gives You A Library Of 
Software Programs For Your IBM Personal Computer 
... At A Fraction Of The Price! 


Imagine building a library of software programs with 
amazing ease...adding utilities, subroutines, games 
and data files each and every month...for as little as 
$2 per program! Introducing PC DISK MAGAZINE 
— a totally new concept for your microcomputer 
that gives you all this and more! You get thoroughly 
tested, ready-to-run programs ona floppy disk — 
complete with a comprehensive, illustrated User 
Manual — for the ultimate in ease, efficiency and 
economy. With your subscription to PC: DISK MAG- 
AZINE you'll receive — every month — a floppy disk 
containing up to [2 varied ready-to-use programs and 
files. Developed by experts and tested by the editors, 
you'll be able to expand the use of your IBM personal 
computer. 


Business and Finance Aids: Create 
advanced pie, bar and line chart graphics. Compute 
loan payment tables. Calculate the Present Value and 
Internal Rate of Return 
for your investments. 
VisiCalc templates for 


micerannt me saans) ane EEE mA me 






Real Estate, Lease/Purchase and Tax Shelter analysis. 


Prog ramming Tools: Create cross-reference 
iste for your BASIC programs. Convert MBASIC™ 
program files to CBASIC format or reverse. Use your 
téxt editor on your BASIC programs. Convert data 
between BASIC and VISICALC or Supercalc formats. 


Home/Personal Applications: Whether you 
need your own income tax return helper...proven 
ways to maintain a mailing list ...a personal cash flow 
analyzer ...a speed reading trainer...or SAT test pre- 
Paration aids, you'll get it from PC DISK MAGAZINE. 


Utilities and Diagnostics: Print graphics, 
screen images on your printer...backup, capy, delete, 
un-delete or type files with simple menu commands. 
Use your computer to simulate a controversial termi- 
nal with function key control of disk or printer logging 
...and more. 


Data Files: Tax tables, population statistics, dic- 
tionaries and economic times series. 


Games: Adventures! Strategies! Test your skills, 
intelligence and your luck! 


Everything Is 
Ready For You 


PC DISK MAGAZINE has every- 
thing you need. The accompanying 
60-page User Manual is written 
i clearly, concisely, in easy-to-under- 
stand terms. You'll be able to try the 
programs immediately...there’s no 
need to type listings into your com- 
uter. Just insert the disk and go! 

it simply, all the latest software 

developments are at your fingertips! 


GRAMS FOR THE ECIE PERSONAL COMPUTER 


en es 
ee eo! 
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PRODUCT SPECIFICATIONS 


© Programs will run on IBM personal computers 
under PC-DOS and MS-DOS versions 1.1 and 
2.0 and require a minimum of 64K. 

* Most programs will be written to run on both 
monochrome and color displays; however, 
some games and utilities may be specifically 
developed for color display. 

* Most programs will be written in advanced 
Basic: however, some machine language and 
compiled cade may be used. 

¢ Programs and documentation are copyrighted 
ky Ziff-Davis Publishing Company. All rights of 
reproduction in all forms and media strictly 
reserved. 


PROGRAM SUBMISSIONS 


If you wish to submit a program for inclusion in 
future issues, please write to: PC DISK MAGA- 
ZINE, Attn: Editor, One Park Avenue — Dept. 
732, New York, N.Y. 10016. 


GUARANTEE 


* All programs are fully tested and guaranteed 
to run. Damaged or faulty disks will be 
replaced at no charge. 

If you wish to cancel a subscription, simply 
return the most recent disk in rts sealed pack- 
ége and you will recerve a full refund for this 
copy and on all unmailed issues. 


a. 


Save °60 With This Introductory 
Savings Offer. Get 6 Big Months of PC 
DISK MAGAZINE And Save 33%. 
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UGK P.O. Box 596, Morris Plains, N.J. 07950 


S, please start my subscription to PC DISK 


MAGAZINE for 6 issues at the Special Introductory Price of 


just $119 (less than $20 per issue, as little as $2 per 


program). | save $60 — 33% off the full price of $179. 


Check one: [1] Please bill me. 1] Payment enclosed. 
] Please charge to my credit card. 


(_] American Express L] Visa 
LJ MasterCard 

Credit Card No, Exp Date 

Cardholder Name 

Name 

Address 


State_________. Zip. 


City 


8H02 


AWE 9290/4 


The selection was easy. Because the en- 
tire EDP industry is now organized, defined, 
cross-referenced, re-surveyed, updated and 
delivered to me four times a year for $60. 


Cuts my search time. . .gives me all my 
options . . . and saves my company money. 


DATA SOURCES has sorted all signifi- 
cant EDP vendors and products for you— 
and compiled them in two easy-to-use 
volumes. Supported by an extensive data 
base, each issue is re-surveyed, updated 
and mailed every 90 days to keep you cur- 
rent with the latest product information. 


DATA SOURCES’ format ails you 
consistent product listings and comparison 
charts—including capability: compatibility, 





| FOUND THE INFORMATION 


and cost. . . to allow fair and accurate 
evaluations. It is fully indexed and cross- 
referenced each quarter—by product type, 
supplier and system fit. 


. @ Market Tracking: Exclusive product 
w trend feedback from the pub- 
lication data base 


sn‘ e Before You Buy: Product selection 

= criteria and checklists 

we © Product Comparison Charts: At-a- 
glance review, compares each 
vendor's product feature by 
feature 

© Over 26,000 products: from 

micros to mainframes 


© 14,000 software packages: systems, 
utilities and applications 





.....IN DATA SOURCES 


@ Over 12,000 hardware and communi- 
cations products: from systems to 
peripherals . . . from modems to 
complete networks 


e 7,200 company profiles: current names, 


addresses and phone numbers 





Darn, SOURCE 


P.O. Box 5845 @ Cherry Hill, N.}. 08034 


» 


| 


~ 


ih 
v 


DATA SOURCES ron fj 
P.O. Box 5845 @ Cherry Hill, N.J. 08034 

Yes, | need accurate information delivered 
4 times a year. 


O Please send me the current edition of DATA 
SOURCES and enter my one year subscription at 
$60 (A 50% savings off the regular rate of $120.) 


O Check enclosed. O Bill me. 


NAME 
TT cette: PHONE f 
COMPANY. 
ADDRESS. 
CITY. STATE_______ ZIP. 
NATURE OF CO. BUSINESS 
OR, ORDER DIRECT!!! 1-800-227-1617 ext. 251 
(in California, 1-800-772-3545 ext. 251) 


Residents of CA, CO, CT, DC, FL, IL, MA, Mi, MO, NJ, NY, VT, 
PLEASE ADD APPLICABLE STATE TAXES. 





CIRCLE 237 ON READER SERVICE CARD 


Thank 
its Friday!. 


Business at Bundt- 
weiller Brass Beds is booming! 
And now that Friday!’s here 
to help out, I’ve got everything 
under control. 

Friday!’s the revolu- 
tionary new microcomputer 
information management sys- 
tem from Ashton-Tate, the 
people who invented dBASE II® 

It came in Tuesday, and 
it took me almost no time at 
all to get the hang of it because 
Friday! works with me, not 
against me. I've already turned 
stacks and stacks of paper files = 
into much more efficient “electronic files”’ And 
it’s so easy to use that even Mr. Bundtweiller 
can do it. 

So now, no matter what Mr. Bundtweiller 
needs to know—no matter when he needs it—he 
or I can find it in seconds. 

The names and commissions earned by 
our top 25 sts vasbuatle since January Ist. 

The total number of #3455 Brass Beds 
sold year-to-date, by region. 

A quick report on our cash receivables. 

Or the special report for the Board of 
Directors meeting this afternoon. Mr. Bundt- 
weiller forgot to tell me about it until just before 
lunch, but Friday! and I got it done in no time at 
all. It looks gorgeous! 

Friday! even knows how to keep private 
or confidential information to itself unless I ask 
for it using a special password. 

Friday!’s helped me say goodbye to paper 
shuffling forever. It’s terrific for inventory and 
invoices and paychecks and input screens and 
reports. It works with dBASE I1® and 1-2-3' and 
WordStar files. And the way it handles mailing 
lists and labels is just fantastic. 
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All for just $295 (suggested retail price). 
It’s worth it for the mailing lists alone. 

So if you need some good, reliable help 
to handle just about everything that needs 
handling around your office, for my money it’s 
Friday! any day of the week. 

For the name and location of the Friday! 
dealer nearest you, contact Ashton-Tate, 

10150 W. Jefferson Blvd., Culver City, CA 90230. 

Or better yet, just call (213) 204-5570 


today and find out why so many people 
are saying: T.G.LF. Anil 


ASHTON ‘TATE 


©Ashton-Tate 1983. 

Friday! runs under CP/M?-80, CP/M-86, PC-DOS* and MS-DOS3 

Friday! is a trademark and dBASE 1] is a regrstered trademark of Ashton-Tate 
1-TM Lotus Corp. 2-TM Micropro. 3-Regystered TM Digital Research. 

4-TM IBM Corp, 5-TM Microsoft. 
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CAN ANSWER THESE QUESTIONS: 


° HOW CAN PROJECT COSTS BE MINIMIZED? 
IS THE PROJECT SCHEDULE REALISTIC? 
HOW CAN THE PROJECT BE SHORTENED? 

IS THE PROJECT ON SCHEDULE? 

HOW CAN RESOURCES BEST BE MANAGED? 
WHAT WILL THE PROJECT COST? 

WHAT TASKS REQUIRE CLOSE SUPERVISION? 


Dp ge 





FEATURES: 


® Critical path automatically calculated 
Time schedule updated in real time 
© Immediate “what if” analysis 
° Full color or monochrome display 
® Float time automatically calculated 


® Projected completion date displayed 
after each change 
© Bar chart or task details can be 
displayed 

® Costs can be specified by task and 
resource 

© Multiple work calendars supported 


® Holidays and non-work days can 
be defined 


® Progress can be reported with task 
completions 


© Multiple resource types supported 
® User-definable reports 
® Critical Tasks highlighted 


ONLY $149 


CHECK, MONEY ORDER, VISA, 
MASTERCARD ACCEPTED 
FLORIDA RESIDENTS ADD 5% SALES TAX. 


TO ORDER CALL 
(813) 799-3984 


SYSTEM REQUIREMENTS: 


IBM PC OR XT, 128 K- MINIMUM 
DOS 2.0 

80 COLUMN MONOCHROME 
OR COLOR DISPLAY 

PRINTER (RECOMMENDED) 


SoftCorpinc. 


SUITE B244 

2340 STATE ROAD 580 
CLEARWATER, FL 33575 
(813) 799-3984 
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August, 1983. Brady describes the 
book this way: 





Far navice and potential chip S, 
the text includes a nantechnical aver- 
view af the capabilities af the 8087, fea- 
{ , turing speed benchmaking and gui 
23 € Re s lines far buying campatible 8087 saf 
: 9 ] ware. Far pragram writers wha want ta 
knaw intimate details about the chip, 
the text includes a complete sectian af 
the 8087 instructians, with special 
ntian ta linking assembly language 
and basic pragrams. Fer program users, 
the text includes a wide variety af 
ready-to-use “cookbook” applicatian 
including the "8087 Statistical Analy- 
sis Program." There will be a diskette 
ta accampany the book including all 


at programs from the text. 
The authar, Richard Start: istunt pro 
e . fessar af finance at the Whartan School af 
8 a - ae Pe Rue owes Ecanamics in Philadelphia. has used 
, . E uters far many y a taal 
far professianal research. He claims that 


the 8087 makes his persanal camputer 
fast enaugh far large sc ( 
And, he adds 






, The fallawing introductary infarmatian 
; and the accampanying sidebars {The 
4 [ae ae ee 8087: An Add-On Dev 
> i Mm ‘Zen and the Art af 8087 Installatian, 
- a ' ae a d "Pattern Incampatibility") have been 
# a Sot a fe, excerpted from “Introduct Turning 
Minutes inta Secands“ (Chay 
Intel 8087 C {Chapter 2) 
. =~ ? and Building 8087-Campatible Saftware 
. ) a ; . (Chapter 3). 
- ; ae : ss — = 
As ; The brain af any camputer is its central 
a 5 xX . ’ . g unit (CPU). Far the IBM PC, 
= . ; ‘ 4 and many ather ’ neratian™ per- 
- sanal camputers, the brain is an Intel 
& . A camplete. general purpase central 
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Mondrian in Silicon: The photo below is on entire 6087 chip. All the surrounding photos 
ore blowups of one portion or onother of the 8087. The metollizotion ond transistor 
interconnections form patterns pleasing to the eye. The micraphotographic techniques 
used here erhonce the oppearance of the chip (octuolly silvery gray) with colors 
generated by texture differences on the surfoce. 


sands of lines of code if imple- 
mented in software. The 8087 hardware 
can operate 10 to 200 times faster than 
equivalent software. (See Sidebar, “The 
8087: An Add-On Device for the PC.”) 
But the single most important attribute 
of 8087 is its remarkable accuracy. After 
all, easily-written, fast-executing pro- 
grams are no great trick—if you don’t care 
about getting the right answer. The 8087 
has three accuracy-enhancing features. 
@ Internal calculations yield 11 more 


bits of accuracy than BASIC double preci- 
sion numbers. That's worth three extra 
decimal places. 

@ Internal calculations have an ex- 
tremely wide range. The 8087 can repre- 
sent numbers as large as 10*°9? and as 
small as 10~*®°2, As a result, calculations 
rarely overflow or underflow during inter- 
mediate steps. In fact, both the precision 
and range of numbers are greater than 
those found on most traditional main- 
frame computers. 

@ The 8087 is designed to handle a 
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wide range of error conditions and make 
an eutometic and graceful recovery. As e 
result, simple “peper and pencil” elgo- 
rithms are much more likely to work. And 
when something goes wrong, the 8087 fol- 
lows well-behaved rules instead of pro- 
ducing the wrong answer. 





HE 8087- 
equipped personal 
computer ts the first 
micro to compete 
economically with its 
larger cousins. 


How Fast Is Fast? 

Just how fast is an 8087-equipped PC? 
A good comparison can be mede to either 
e standard mainframe computer or to e 
microcomputer without an 8087. 

Perheps the most remarkable stetement 
to be mede about the 8087 is that it ectu- 
ally makes sense to compare its speed to 
that of a mainframe computer costing hun- 
dreds of thousands of dollars. The 8087 is 
several times slower than a half million 
dollar machine—but then it’s more than 
several times cheaper. 

Exact comparisons are alweys risky, 
but a few numbers can give you e feeling 
for the speed of the 8087. Moderete speed 
meinframe computers require from about 
1 to 5 microseconds to multiply two num- 
bers. A supermini might require 1 micro- 
second. A $50,000 tebletop mini might 
require ebout 3 microseconds. Efficient 
8088 software uses ebout 400 microsec- 
onds to multiply two numbers (ebout 900 
microseconds for double precision). The 
8087, which is en inexpensive edd-on to e 
personal computer, uses 20 to 30 micro- 
seconds for the same task. 

For the very first time, e microcomput- 
er is e cost-effective alternetive to number 
crunching on lerge computers. The PC 
with 8087 is % to *%4o the speed of a large 
computer at “ie to Yoo of the large 
mechine’s cost. While large mechines will 
always be more cost-effective than micros 
for some tasks, the 8087-equipped person- 


el computer is the first micro to compete 
economicelly with its larger cousins. 

Most PC owners care more ebout how 
the 8087 will speed up their personal 
computing than about comparisons to 
large centrel computer facilities. The 
speed edvantage of edding an 8087 to e PC 
depends on the epplication and on how 
you use the 8087. The centrel point to 
understend is thet the 8087 is a Numeric 
Dato Processor. The 8087 only speeds up 
programs involving numerical compute- 
tion. If you only use the PC for word pro- 
cessing, the 8087 is ebout 99 percent irrel- 
event. But if you crunch the occasionel 
number, edding an 8087 is like trading e 
sparkler for the Fourth of July fireworks 
displey. 

The speed edvantege of the 8087 
depends very much on how you use it, but 
as e good overall guide: The 8087 turns 
minutes into seconds. 

Just how much you get out of en 8087 
depends on the software you use es well es 
the 8087's hardware speed. What the 8087 
will do for you depends on how much 
time your software spends on various 
“overheed”’ tasks versus how much time 
is spent in numerical calculetions. The 


8087 Applicotions ond Progromming for 
your IBM PC ond other PCs 
Richard Startz 
(Robert J. Bredy Co., Bowie, MD, 
1983) 
250 peges, $19.95 
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8087 speeds up the numerical calcule- 
tions but does little or nothing ebout the 
time spent on overheed. Figure 1 shows 
whet kind of results you can expect when 
you combine the 8087 with low-overheed, 
high-speed routines. 

The times in Figure 1 compare (pre- 
8087) BASIC to speciel 8087 routines. The 
improvement is typical of whet the com- 
binetion of the 8087 and good software 
can do. Depending on the epplication, the 
8087 hardwere produces an improvement 
in speed by e fector of ebout 10 to 50—the 
rest is due to the low-overhead software. 
You won't see nearly as good an improve- 
ment if you use the 8087 with high-over- 
head software. (The BASIC interpreters 
built into ¢ computer are, of necessity, 
high-overheed software.) Since the 8087 
only speeds up numerical calculetions, 
and such software spends reletively little 
time on numerical calculetion, the sum of 
overheed time end numerical calculetion 
time won't fell by nearly the emount 
shown in the table ebove. The improve- 
ment will be impressive, nonetheless. 

Three basics determine an ectual pro- 
grem's speed: the wey you solve the prob- 
lem (whet computer scientists call the "al- 
gorithm”); your hard ware's speed; and the 
behevior of the programming language 
trensletor. The first is elweys the most 
importent. There is no computer so fest 
thet it cannot be slowed to e crawl by e 
sufficiently bad wey to solve e problem. 


The following text is token from “Intro- 
duction to 8087 Architecture” (Chopter 5). 


How the Co-processor Works 

The 8087 is designed as a co-processor 
for the 8088 CPU. Both the 8087 end 8088 
“look” et eech instruction fetched from 
memory. The 8087 ects on its own 
instructions and ignores those belonging 
to the 8088. When the 8088 sees en 8087 
instruction, which is en 8088 ESCepe 
instruction, it celculetes the eddress of 
any dete referenced by the instruction end 
reeds—but ignores—one byte of dete 
from this eddress. Otherwise, the 8088 
treats the 8087 instruction es a null oper- 
etion. The 8087 copies the eddress calcu- 
leted by the 8088 end uses it to store or 
fetch dete to and from memory. In this 
way, the co-processor design ellows the 
8087 and the 8088 to execute simulta- 
neously, considerebly enhencing total 
system performance. 





















Dato Type 




































Word Integer 16 
(BASIC integer) 32 
Short Integer 

Long Integer 64 
Pecked decimal 80 
Short Real 32 
(BASIC Single 64 
Precision) 

Long Real 

(BASIC Double 80 
Precision) 


Temporary reel 


Synchronization is achieved through 
judicious use of the 6088 Wait instruction. 
The Wait instruction tells the 8088 to sus- 
pend processing unti! the Test line 
becomes active. (The 8088 checks the Test 
line stetus once every microsecond.) 
When the 8087 begins an instruction, it 
sets the Test line to inactive. it then resets 
the Test line to active when the instruc- 
tion is complete. 


Internal 8087 Registers 

Five interne] data areas are accessible 
hy the 8087 programmer. These are the 
register stock, the stotus word, the contro] 
word, the tog word, end the exception 
pointers. 

8087 computation is organized around 
eight 80-hit data registers. These registers 
form a pushdown stack, called the register 
stock. The register at the top of the stack is 
referred to es ST or ST(O); the register 
immedietely below the top is ST(1); and 
so forth through ST(7). Meny 8087 
instructions implicitly reference ST(0) or 


Figure 1. Time in seconds when 8087 is combined with high-speed routines, 


Program 50 by 50 motrix 5,000 
multiplication squore roots 
BASIC 1200 52 
8087 routine 8 0.35 


Figure 2: Statistics an seven regular 8087 data types. 


Significont Ronge 

Digits 
4 —32,768 to 32,767 
9 -2x10" to 2x 10° 
18 —9x10" to 9x1078 
18 18 decimel digits + 

sign 
6or7 107% to 10° 
15 or 16 10m -e7to 10708 

19 HP EEG) ayy 














both ST(0) and ST(1). Many instructions 
also push deta onto or pop data off of the 
stack. (The steck is actually organized as a 
chein, so that ST(0) is "below" ST(7). It Is 
the programmer's responsibility to pre- 
vent stack overflow.) 

The 16-hit stotus word shows the cur- 
Tent stete of 8087 operations. We make 
extensive use of the condition code hits in 
the status word, which indicate the result 
of 8087 comparison operations. The status 
word elso shows whether any exceptions 
(computetional errors) have occurred, 
whether the 8087 is husy, whether the 
6087 has requested to interrupt the 8088, 
and which of the 8 stack registers is cur- 
tently the top of the stack. These elements 
are primarily used for systems program- 
ming. 

The 16-hit control word allows a num- 
ber of 8087 options, described below 
under "control options,” to be set under 
program control. These include the excep- 
tion and interrupt-enahle masks, which 
are primarily of interest to systems pro- 
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grammers. Other options, defining round- 
ing, infinity, and precision controls, are 
occasionally used to control the results of 
numerical operations. Figure 2 shows the 
layout of the contro) word. 

The tag word hes 2 bits for each stack 
register to indicate whether the contents 
of the register are valid, zero, special, or 
empty. The exception pointers show the 
current instruction end operand. Neither 
the tag word nor exception pointers are 
normally of any interest to application 


programmers. 


Control Options 

By manipulating the contro] word, you 
can change the way the 8087 handles 
rounding, infinity, and precision. 

The 8087 offers four methods of round- 
ing off answers that cannot be represented 
exactly in the availehle number of hits. 
The options are round to nearest, round 
down (toward minus infinity), round up 
(toward infinity), and chop (truncate 
toward zero). Round to nearest is the 
default. 

The 8087, unlike most computers, has 
a well-defined representation of infinity. 
The 8087 produces the proper result when 
calculating mathematical functions with 
infinite arguments, at least when a mathe- 
matically well-defined result exists. For 
example, 5/infinity yields zero. Both pos- 
itive and negative infinity may be repre- 
sented. 





F YOU 
crunch the occasional 
number, adding an 8087 
is like trading a sparkler 
for the Fourth of July 
fireworks display. 


Two modes of “infinity control” are 
offered on the 8087: offine closure and 
projective closure. Under affine closure, 
positive and negative infinity are regarded 
as being at opposite “ends of the number 
line. Under projective closure, positive 
and negative infinity are considered 
equal, as if the two “ends” of the number 










2. Guide pins on other side into position. 
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1. Lightly insert pins on one side. 























your PC’s mind. 


Installing an 8087 in your PC need not bea 
traumatic experience. Granted, you paid a 
lot of money and got something that looks 
like an unimeginative mechanical rendi- 
tion of a centipede. You want to do right 
by it and your PC, and by no means do you 
went to render either inoperative. 









The Proper Frame of Mind 
Relax. Having turned off the power, 

















3. Even up the pressure on both sides. 


sl 


4. Press the chip home. 


fie a 


5. Pin bent out. 


6. Pin bent in. 


The 8087 nestles next to the power supply odjocent to the 8088. 


Zen and the Art of 8087 Installation 
Take these astral steps toward raising the consciousness of 


remove the cover from your machine et a 
leisurely pace. Consult the Guide to Oper- 
otions. Use e %-inch nut driver instead 
of e screwdriver for true peace of mind. 
Gaze upon the PC’s system board end 
contemplete the wonders of Intel's wis- 
dom. The empty socket next to the 8088 
is the Yin and the 8087 you heve just 
purchesed is the Yeng. They belong 
together. Once you sense the rightness 





of their joining, there cen be no reeson 
to keep them apart. 

There are 40 pins on the 8087, har- 
moniously arranged into two rows of 
20. They are, no doubt, embreced by e 
piece of conductive foam that protects 
the soul of the chip from the negative 
vibretions of stetic electricity. There are 
40 contacts in the socket, eech yearning 
to merge with its companion pin. 
Arrenge yourself before your PC, plec- 
ing an arm or hend on the metel chassis. 
Experience the joy of liberating your 
body from its eure of static cherges. 
Contemplete the “I” on the 8088 end 
note thet there is e matching “I on the 
8087. Destiny is calling them together. 
Orient them so thet they fece the same 
way and you will discover that the 
notch on the end of the 8087 respectful- 
ly feces to the rear of the mechine, as do 
those of ell other chips on the system 
board. 





It Happens Through You 

Remove the protective foam from the 
pins of the 8087, taking care not to disturb 
their harmonious relationship through 
bending. Plece the row of pins closest to 
the 8088 into the socket, holding the body 
of the chip at a smail angle. Seat the pins 
lightly, making sure thet all are in plece. 
Then, focus the ki energy through your 
fingertips end apply e light sideways pres- 
sure to the right, guiding the pins on the 
left side gently into the contacts. Your 
eyes, guided by e deep-seated reverence 
for the money you parted with for the 
8087, will search diligently for any pins 
thet ere misaligned. Finding none—all is 
in balance—press the 8087 into the socket 
with your thumbs. The gods will smile on 
your efforts. Your PC will be able to share 
your joy only if you move position 2 of 
Switch 1 to the OFF setting. 


Experience the Fullness 

Sit back; allow the essence of 80-bit 
floeting-point arithmetic to permeate your 
being. Feel the fluid eese with which you 
replece the cover, reversing the removel 
procedure. As you direct power into your 
PC, you and it will experience higher 
pianes of consciousness and—with the 
proper softwere—true satori. 
—Bill Machrone 
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line bent around and came together. Rela- 
tlve comparisons between finite numbers 
and Infinity are permitted under affine 
closure, but not under projective closure. 
Projective closure is the default. 





HE EXACT 
bit patterns used are 
laid out for the 
computer's convenience 
and so are a little less 
than obvious to 
humans. 


Precision on the 8087 can be set to 64, 
53, or 24 bits of accuracy, corresponding 
to the temporary real, double precision, 
and single precision data types. This 
option is offered so that the 8087 may 
comply with certain industry standards 
which offer only reduced accuracy and so 
that 8087 computation can be made com- 
patible with less accurate computers. 
Aside from the compatibillty issue, the 
only value in using less than the full 64 
bits of accuracy is the educational value of 
learning that more accuracy is better. 
Default precision is 64 bits. 


Floating Point Numbers 

The 8087 “understands” floating 
point, integer, and packed decimal num- 
bers. For number crunching, floating 
point numbers are by far the most impor- 
tant. In order to accommodate a wide 
range of values, computers store numbers 
in a “floating point” or “real” representa- 
tion. Essentially, floating point ls the com- 
puter's version of sclentific notation. For 
example, in standard scientific notation 
the fraction "negative one-half” can be 
written out as 


-5.0 x 107? 


Scientific notation splita the represen- 
tation of a number into three sections. The 
“sign field” tells us the sign of the num- 
ber, in the case above the leading "-” 
Indicates a negative number. Next, the 
“significand field,” 5.0 above, gives the 
number's significant digita. (Tbe signifi- 
cand field is also called the "'mantissa."”) 


The third section is the “exponent” field. 
The “~?” above tells us to multiply the sig- 
nificand by ten to the minus one power, 
or, equivelently, to shift the decimal point 
one place to the left. 

The 8087 stores floating point numbers 
in a form of scientific notation. The exact 
bit patterns used are laid out for the com- 
puter’s convenience and so are a little less 
than obvious to humans. Fortunately, we 
almost never need concern ourselves with 
such minute detail. While exact bit pat- 
terns are covered below, there are really 
three facts to know about each data 
type: 

1. How many bytes of memory are used 
up to store a number? 

2. How many digits of accuracy are 
retained in a number? 

3. How wide is the range of numbers 
which can be represented; |.e., how large 
an exponent can be used? 

The answers to 1 through 3 are shown 
in Figure 2. 


Data Types 

The seven regular 8087 data types are 

shown in Figure 2. A brief discussion of 
the use of each type appears below. 
Short real. Short real corresponds to 
BASIC’s single precision dete type. Mi- 
cros heve less storage than mainframe 
computers. Since real world data rarely 
has more than six or seven digits of accu- 
racy, this data type is commonly used for 
economical storage of basic input data. 
Long real. Long real corresponds to 
BASIC’s double precision data type. As a 
tule, most calculations sbould be done in 
double precision in order to minimize the 
effect of round-off error in intermediate 
steps. 
Temporary rea). Whatever the data type 
in memory, the 8087 converts all numbers 
to the temporary real formet for Internal 
use. The significend of the temporary real 
format holds 64 bits, so that every other 
data type can be loaded into a temporary 
reel without loss of precision. 

By designing the 8087 around the tem- 
porary real concept, Intel has simplified 
the application programmer's life in sev- 
eral ways. 

@ Since all data types are converted to 
temporary reel by the hardware, the pro- 
grammer rarely need worry ebout explicit 
type conversions. It is just es easy for the 
programmer to multiply a double preci- 
sion floating point number by a packed 
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decimal number as it is to multiply two 
integers. (Of course, when storing a num- 
ber back in memory, the progremmer 
remains responsible for ensuring that the 
destination dete type is lerge enough to 
bold the result being stored.) 

@ The range for temporary reals is (al- 
most) Infinite. The exponent range is 10 to 
the +/—4932. As a result, overflows and 
underflows are elmost always caused by a 
bug in either the data or the program, and 
only rarely indicate a numerical comput- 
ing error. 

@ The temporary real bas 19 significant 
digita. Even when a long series of interme- 
diate calculations produces significant 
cumulative round-off error, the loss of 3 or 
4 digitaof accuracy still leaves en accurate 
double precision answer. With the 8087 
onboard, an IBM Personal Computer is 
more accurate than the stendard JBM 
mainframe! 

Word integer. Word integer corresponds 
to BASIC’s integer data type. A word inte- 
ger occupies two bytes of storage and is 
principally used to index arrays and other 
data structures. 





DESIGNING 
the 8087 around the 
orary real concept, 
Intel has simplified the 
application 
programmer's life in 
several important 


ways. 


Short integer. A 4-byte integer. Not usual- 
ly used in numerical programming. 
Long integer. An 8-byte integer. Not usu- 
ally used in numericel programming. 
Packed decimal. Packed decimal repre- 
sentation is used for business end data 
processing operations. A packed decimal 
uses 10 bytes of memory and conteins 18 
decimal digits. Unlike the three preceding 
data types, the packed decimal form uses a 
decimal rather then a binary representa- 
tion. Each of the decimals 0-9 is repre- 
sented by four binery bits. These decimal 
digits are then "packed" two to a byte. 


Business and data processing programs 
generally spend much more tima convert- 
ing data between external (ASCII) end 
internal (binary) representation than do- 
ing arithmetic. Conversion between ASCII 
and packed decimel representation is 
quite easy. (Also, some data procassing 
languages, such as Cobol, usa packad dec- 
imal representetion as a standard data 


type.) 





HE LEADING 
bit of a floating point 
number is always a one. 
The computer shifts the 
significand left or right, 
while decreasing or 
increasing the exponent, 
in order to maintain this 
format. 


Floating Point Representation 

8087 floating point representation 
makes a number of concessions to the 
computer’s convenience. 
@ Numbers are represanted, unsurpris- 
ingly, by a string of binary bits rathar than 
decimal numbers. 
@ Tha position of tha “binary point’ Is 
implicit. Since computer memory con- 
tains only zaros and onas, there is no con- 
vanient way to explicitly writa in a daci- 
mal point. In ordinary scientific usage wa 
writa 153.7 as 1.537E2 (Computers typi- 
cally usa “E” in this context to indicate 
multiplication by a power of ten.) If our 
type font had no period, wa might egree to 
write 153.7 as 1537E2 and agree that a dec- 
imal point is implicit aftar tha first digit. 
On tha 8087, the binary point is assumed 
to appaar immailataly to tha right of tha 
most significant bit of the significand. 
@ Floating point numbers are repre- 
sented in a “normalized” format. Tha 
leading bit of a floating point number is 
always a ona. Tha computar shifts the sig- 
nificand left or right, while decreasing or 
increasing the exponent, In order to main- 
tain this format. 
@ Since single and double precision 


numbers ara always normelized, the laad- 
ing bit Is always a ona and therefore 
needn't be stored. It isn't. The leading bit 
is stored in the 80-bit tamporary real for- 
met. 

@ Exponants in scientific notation can be 
either positive or negative. Rather than 
store an axplicit sign bit for exponents, the 
8087 uses e "biased exponent." The expo- 
nent fiald holds the sum of the true expo- 
nant and a positive constant. For axample, 
the exponent stored in e single precision 
real number is the trua axponant plus 127. 
The exponent bias, chosen to provide the 
widast posslbla range givan tha number of 
bits assigned to hold the exponent, is 127 
for single precision, 1023 for double pre- 
cision, and 16383 for temporary real. 

To illustrate floating-point representa- 
tion, the significand of 2.0 is “[1]00...” 
(whare tha ”[1]” indicates the laading 1 is 
assumad but not stored and "00... .”’ indi- 
catas anough zaros to fill out the rest of the 
significand field). The exponent of 2.0, for 
singla precision, is 127. Examples of sig- 
nificand and exponent fields for other 
numbers are: ¥% is"’[1]00. .." and 126; 3.0 
is “{1]10...” and 127; and 4.0 is “{1Jo0 
.-.” and 127. 

@ Zero is represented by all exponent and 
significant bits set to zaro. (Tha sign bit 
may be either positiva or negative, with- 











out significance for any arlthmatic or com- 
parison oparation.) 


Integer Representation 

The three integer types are represented 
in "two’s complement" format. Positive 
numbers are simply binary integers. Neg- 
ative numbers are represantad in tha fol- 
lowing way: If X is a positive integer, then 
~X is writtan as (NOT X) + 1. Tha left- 
most bit of an integer Is always al for neg- 
ativa intagers end 0 for zero or a positive 
integer. 


Packed Decimal Representation 

Peckad dacimal numbers are integers 
represented with a sign and axactly 18 
decimal digits. Bits 0-3 hold tha least sig- 
nificant digit, ie. the ‘one’s place.” Bits 
4-7 hold the "‘ten's place,” etc. Bits 72-78 
are unused. (If an additional digit were 
stored here, it would not elways be possi- 
ble to convart a packad decimal number 
into an 8-byta integar.) Tbe high-ordar bit, 
bit 79, holds the sign. If a decimal digit is 
not in tha requirad ranga 0-9, tha result of 
using the packed decimal number is unde- 
fined. 

As an axarclsa, try writing out a num- 
ber in each of tha sevan formats. (Note that 
127 is 01111111 in binary or 7F in haxa- 
decimal.) 





Pattern Incompatibility 
Combining pre-8087 software and 8087-compatible software 


will usually produce garbage. 


Until the introduction of tha 8087, person- 
al computers based on tha 8088 family 
had hardware for intager arithmetic only. 
Since thare was no hardware ‘with an 
opinion” on how nonintegers should be 
represanted, aach software dasigner was 
| free to choose his or her own petterns. In 
| practice, this meant thet whoever built 
translators for programming languagas 
(compilers, interpreters, and assemblers) 
mada tha decision for averyone using a 
particuler language. Since Microsoft has 
been the principal supplier of program- 
ming languages for 16-bit computers, the 
vest bulk of software uses the patterns 
chosen by Microsoft. 
Unfortunately, the Microsoft pattern 
and the Intel 8087 pattern are different. 
The result of this conflict is that pre- 
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8087 softwara and 8087-compatlbla soft- 
ware cannot trade data represented in 
their respectiva internal formets. With 
your 8087 in placa, you can sefely use 
either pre-8087 or 8087-compatible soft- 
ware. If you try to comblne programs pro- 
duced with pre-8087 or 8087-compatible 
translators, you will usually gat garbage. 
Furthar, if you try to axchanga data 
between such programs you will get gar- 
bage if the data was stored using the com- 
putar’s intarnal formet. If the date is not 
stored in the internal format, then the pro- 
grams can probebly axchange dete. 
There Isn't e general ruie as to whether 
aconflict will occur betwean two pieces of 
software; you need to know the particulars 
of each program. —RS. 











and the 8087” (Chapter 8}. 








The following is on excerpt from “BASIC 





Assembly language subroutines, in com- 
bination with BASIC programs, join the 


CSEG SEGMENT 


MOV AX,DATA_SEGMENT 





MOV DS, AX 








MOV AX,STACK_SEGMENT 


















ACKED 
decimal representation 
is used for business and 

data processing 
operations. 










the speed of the 8087. In this chapter, we 
discuss the software conventions thet 
must be observed in writing the 8087 rou- 
tines. (If you want to use the 8087 proce- 
dures in this book for languages other then 
Microsoft BASIC, you may have to observe 
different conventions.) 


Calling a Subroutine 

Calling e subroutine requires three 
tasks. First, we have to set up e list of argu- 
ments thet can be retrieved by the subrou- 
tine. Second, we have to store awey a 
return eddress in a plece the subroutine 
can find. Third, we jump to the subrou- 
tine. The CALL instruction takes care of 
the latter two tasks. Tba first is accom- 
plished by pushing the eddresses of the 
erguments onto the 8088 steck. 

Calling a subroutine is most easily 
explained with an illustretion. Suppose 
we wanted to imitate the following BASIC 
code. 


DEF SEG=&H1800 
SUB=0 
CALL SUB(A(0),SUM,N) 


We could use the 8088-program in Figure 
3. 
1. ASSUME CS...ASSUME promises 
the essembler we will sat up the segment 
registers appropriately. 

2. CSEG SEGMENT CODE. Tell the as- 
sembler we are beginning tha coda seg- 
ment. 

34. MOV AX,DATA_SEGMENT and 
MOV DS,AX. Put the eddress of the date 
segment into the data segment register, by 
trensferring it through tha AX register. We 
require two steps becausa tha MOV 





























convenience of a high-level language with 













MOV 
MOV 


SS, AX 

SP, OFFSET STACK— 
TOP 

AS, OFFSET A 

AX 

AX, OFFSET SUM 

AX 

AX, OFFSET N 





MOV 
PUSH 
MOV 
PUSH 
MOV 
PUSH AX 
CALL FAR PTR 1800H:0 
NEXT_LOCATION: 
CSEG ENDS 

























DATA_SEGMENT SEGMENT 
A DW 1000 DUP (7) 
SUM DW 7 

N DW 1000 
DATA_SEGMENT ENDS 


‘DATA’ 







STACK_SEGMENT SEGMENT 
STACK_AREA DW 
STACK_TOP EQU THIS WORD 
STACK_SEGMENT ENDS 

END 


instruction ellows immediate operands, 
lika an eddress, to be moved into memory 
or e general register, but not into a segment 
register. 

5-6. MOV AX,STACK_SEGMENT and 
MOV SS,AX. Put the address of the steck 
segment into the stack segment register. 
Note thet we do not heva to load tha coda 
segment registar. 

Someone else must heve elready done 
this for us since we can’t executa code to 
load the code segment register, or to do 
anything else until the code segmant reg- 
ister Is loadad. Tha program that calls our 
subroutine is responsible for loading 
CSEG Into CS. (And bow does thet pro- 
gram get CS loaded? And tha ona that calls 
it? The operating system initially loads the 
CS registar when It first calls BASIC (or 
whatever). Tbe CS value for the operating 
system is wired into the hardware.) 

7. MOV SP, OFFSET STACK_TOP. Set the 
stack pointer register to point to the mem- 
ory location aftar tha end of tha stack area. 
We could have written "MOV SP,STACK 
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; THROUGH AX INTO DS 
‘MOVE ADDRESS OF STACK 75 


‘STACK' 
100 DUP (7) 


-ASSUME CS: CSEG, DS: DATA_SEGMENT , SS: STACK_SEGMENT 
*CODE' ; 
;MOVE ADDRESS OF DATA ; 


Figure 3: An 8088 program to illustrate calling o subroutine. 


SEGMENT 


SEGMENT 
THROUGH AX INTO SS 
SET SP TO STACK TOP 


PUSH ADDRESS OF A 
ONTO STACK Be) 
PUSH ADDRESS OF B 
ONTO STACK 

PUSH ADDRESS OF N 
ONTO STACK 

CALL SUBROUTINE 


;RETURN HERE WHEN SUBROUTINE ENDS 





























—AREA + 200” with identical results. But 
by doing it this wey, the essembler will 
load the correct addrass for the steck top 
avan if we decide to change the size of the 
stack in line 22. 

8-9. MOV AX, OF FSET A end PUSH AX. We 
now push the eddresses of the erguments 
onto tha stack, in tha order of appearanca 
in the CALL statement. Since PUSH does 
not allow an immediete operand, wa have 
to go egain though a generel register. Tha 
assembler directive “OFFSET” tells the 
assembler to load the address of A rathar 
than the velua of the number stored in A. 
(OFFSET means use the eddress reletive 
to the beginning of the segment.) The con- 
vention of passing the eddress of en argu- 
ment, instead of its velue or its name, is 
sometimes called e “call by eddress.” 
10-13. MOV AX, OFFSET SUM end PUSH AX 
and MOV AX, OFFSET N and PUSH AX. The 
addresses of SUM and N are pusbad in a 
similar manner. Notice that no distinction 
is made between e scalar variabla end tha 
first word of an arrey. 





14. CALL FAR PTR 1800H:0. CALL e 
FAR procedure. The current contents of 
the CS register and the Instruction Pointer 
(the address NEXTLOCATION) are 
pushed onto the stack. Then CS is set to 
1800H. (‘‘H’’ indicates hexedecimal to the 
assembler just es “&H” does to BASIC. 
Hex eddresses start with e digit, not e let- 
ter; e.g., QAH, not AH, so that the essem- 
bler can distinguish e number from e 
name.) The program then jumps to loca- 
tion 0 in e code segment beginning at 
1800H. (Remember that segment registers 
always have 4 zero bits added et the 
right.) 

15. CSEG ENDS. Tell the assembler we 
are ending the code segment. 

16. DATA_SEGMENT SEGMENT ‘DATA. ' 
Tell the assembler we are beginning the 
data segment. The compiler is smart 
enough to know that “OFFSET A” is an 
eddress in the dete segment end thet OFF- 
SET STACK_TOP is an address in the 


steck segment. 
17. A DW 1000 DUP (7). 
uninitialized words for A. 
18. SUM DW ?. Set aside one uninitialized 
word for SUM. 

19. NDW 1000. Set aside one word for N, 
initielized to 1000. 

20. DATA_SEGMENT ENDS. End the dete 
segment. 

21. STACK SEGMENT SEGMENT 
'STACK.' Begin the steck segment. 

22. STACK_AREA DW 100 DUP (7). Set 
eside 100 words for the stack. 

23. STACK_TOP EQU THIS WORD. 
STACK_TOP is equivelent to the eddress 
eppearing after the 100 words ellocated 
for the STACK_AREA. 

24, STACK_SEGMENT ENDS. End the 
stack segment. 

25. END. End the progrem. 

The receiving subroutine finds the DS and 
SS registers pointing to the date and steck 
segments defined ebove. The CS register 


Set aside 1000 


Figure 4: Five words {three argument addresses, CS, and NEXTLOCATION) have: heen! 
pushed onto this 8088 stock. Notice that SP moves toword zero. 


re f a 4 2 


‘STACK_AREA+1 28 


> OFFSET A 


: "\" QERSET SUM 


e 





CTA 190. NEXT_LOCATION <==SP points here 





rn PUBLIC SUB. 
, ASSUME CS;CSEG 
CSEG SEGMENT ‘CODE' 
SUB PROC FAR “~ oF 
















DI, [BP]+8 





CSEG ENDS 


Figure 5: A subroutine to ~ upan a A hin 


-. PUSH BP | ;SAVE BP 5 

MOV BP,SP ? FIND ARGUMENT LIST 36 

MOV BX, (BP]+10 ;ADDRESSA .. 27) 
-.MOV SI, (BP]+6; ADDRESS N 38 
“MOV CX,(SI}.:  ;CXGETSN 39 

MOV AX, 9, be ie” 310} 
ADD_LOOP: Re, $11 
.. ADD AX, WORD PTR [BX]: SAD A[BX] 312 
“ADD BX,2 ~~ ; ;NEXT ELEMENT 313 


;DO IT AGAIN 


MOV ADDRESS sum 
MOV {DI}, AX... » STORE SUM +16 
POP BP 8." ;RESTORE BP +17 
RET Z t ; 































_onto the stack, SP moves toward zero. 



























points to 1800 hex. Most of the important 
information eppears on the stack, which is 
shown in Figure 4. Remember that the 
8088 stack actually grows upside down in 





T TAKES 
one instruction to 
retrieve the address of 
the argument; two to 
retrieve the argument’s 
value. 


memory, so thet as we push eddresses 


Since we have pushed five words onto the 
steck (three argument eddresses, CS, end 
NEXT_LOCATION), SP equals (STACK 
—AREA + 200) — 10. 


Acting As a Called Subroutine 

Machine lenguage subroutines called 
from BASIC must obey a number of rules. 
The important ones are as follows: 


@ Atentry, CS is set according to the last 
DEF SEG. The other segment registers 
point to the beginning of BASIC’s data 
ares. 

@ Atexit, ell segment registers end regis- 
ters SP and BP should hold their original 
values. The other registers, and the flegs, 
mey be changed. 

@ BASIC promises that the stack pointed 
to by SP will heve eight free words. If the 
subroutine needs e larger steck, it must set 
up its own. 

@ The subroutine must pop the argument 
eddresses off the steck before returning. 













































See Figure 5 for a subroutine, to edd up an 
array of integers, in e form thet could be 
called by the code sequence eppearing in 
the preceding section. 

1-3. The PUBLIC, ASSUME, and SEG- 
MENT stetements supply the usual infor- 
metion to the essembler. 

4. PROC FAR tells the assembler thet this 
routine will be called with e FAR CALL; 
information needed to generate the proper 
type of return instruction in line 18. 

5. PUSH BP. Save the velue of the BP reg- 
ister by pushing it onto the steck for later 










retrieval. Note this instruction subtracts 2 
from SP, so SP now equals STACK_AREA 
+ 188. 

6. MOV BP,SP. Copy the stack pointer, 
SP, into BP. The instructions thet follow 
retrieve information from the stack. BP 
can serve as a base register, as in [BP], 
while SP cannot. 

7. MOV BX, [BP ]+10. Copy the contents 
of [BP] + 10 into BX. Since BP equels 
STACK_AREA + 188, [BP] + 10 is 
STACK_AREA + 198. STACK_AREA + 
198 holds OFFSET A, so after this instruc- 
tion BX holds the eddress of the first word 
of A. 

8. MOV SI, [BP]+6. By the same logic, 
move the address of N into SI. 

9. MOV CX, [SI]. Now move the value of 
N into the count register, CX. 

10. MOV AX,O. Clear out the accumula- 
tor, AX. 

11, ADD_LOOP:. Label the top of the 
loop. Notice that this loop does not worry 
about errors such as negative or zero N nor 
about the accumuletor overflowing. (Not 
very good programming practica!) 

12. ADD AX, [BX]. Add the elemant of A 
currently pointed to by BX into AX. The 
first time through, this is A(0); the second 
time, A(1); and so forth. 

13. ADD BX,2. Increment BX by 2 so it 
points to the next word. 

14. LOOP ADD_LOOP. Decrement the 
count register end jump back up to the top 
of ADD_LOOP if we haven't run tha count 
down to zero. 

15, MOV DI, [BP]+8. Move the address 
of SUM into DI. 





subroutine that 
explicitly contains a 
value for a segment 
register is not 
relocatable. 


16. MOV [DI] ,AX. Mova tha contants of 
AX into the eddress pointed at by the DI 
register, i.e., into SUM. 

17. POP BP. Now restore the original val- 
ue of BP. Also, add two to SP. 

18. RET 6. Set the Instruction Polnter to 


point to NEXT_LOCATION and set CS 
equal to CSEG, in the process add 4 to SP. 
Add tha optional pop value to SP. Now SP 
equals STACK_AREA + 200, as it did 
before the subroutine was called. 
19-21, SUB ENDP and CSEG ENDS and 
END. Tell the assembler to close up the 
procedure, segment, and program. 

In coding the subroutine, a pettern 
appears. 
@ If the subroutine is called with n argu- 
ments, then the eddress of ergument i is 
stored In [BP] + 8 + 2*(n-i). In other 
words, the right-most argument has its 
address stored et [BP] + 6; the right-most- 
but-one is at [BP] + 8; one further to tha 
left is at [BP] + 10; and so forth. (These are 
addresses are velid ofter we set BP, as in 
lines 5 and 8, with a PUSH and e MOV.) 
@ It takas one instruction to retrieve tha 
address of the argument; two to retrieva 
tha argumant's velue. 
@ The last instruction should be RET 
2*n, whare n is tha number of argu- 
ments. 


Subroutine Relocation and 
Segment Addressing 

The BASIC command BLOAD allows 
us to load e subroutine et any memory 
location. It is therefore bighly desirable 
that our 8087 routines be dynomicolly 
relocotoble. We can run into difficulty if 
the segment eddresses et which a routina 


is initially loaded diffar from those at 
which we later BLOAD the routine. 
Dynamic relocation is eutometic for pro- 
grams that do not explicitly reference seg- 





ROUTINE 
SILLY will work if 
loaded and used at one 
location, since the 
loader will figure out 
the value of 
EXTRA_SEG. 


ment locations, but somewhet more com- 
plicated otherwise. 

For the purposes of this discussion, 
suppose we had initially loaded SUB witb 
DEF SEG=&H1800 end the BSAVED it 
from this location with an offsat of 0. 

Suppose we now loeded SUB back in at 
DEF SEG=&H1900. When BASIC calls 
SUB, it sets the code segment register to 
&H1900 and the instruction pointer to 
zero. Execution proceeds correctly. 

Suppose instead that wa load SUB et 
DEF SEG=&H1900 end offset 125. SUB 


The 8087: An Add-On Device for the PC 


Why wasn’t 8087 combined with 8088 to include all the 
capabilities on one chip? 


From e programmer's viewpoint, the 
8087 edds edditional instructions to the 
8088's repertoire and makes evailable 
additional procassor registars. Why not 
include all the capabilities on one chip, 
rathar than create an add-on device? There 
are several reasons: 

@ The 8087 is an extraordinarily sophis- 
ticated computational device, including 
75,000 transistors on a singla chip. Even 
though the 8087 is “limited” to numarical 
processing, it is much more complex (and 
more expansiva) than the ganerel purpose 
8088. Building two separata chips holds 
down developmant costs and ellows usars 
and system manufacturers to teilor-fit sys- 
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tams for different uses. 

@ The 8088 (and its 16-bit bus sibling, the 
8086) were available to the general market 
for several years before the first delivery of 
the 8087. In designing 16-bit personal 
computers, several manufacturers left an 
open socket, labeled the "co-processor 
socket” on the iBM PC, so that machines 
could be upgraded aasily when tha 8087 
becama available. 

@ Becausa the 8087 and 8088 are two 
devices, thay executa instructions simul- 
taneously. As a practical programming 
matter, this means that whila the 8087 
completes ona numerical computation, 
the 8088 prepares tha next. —RS. 





Our system 
has converted 
two world leaders. 


IBM-PC and Apple Il computers have been converted into 
the world’s first microcomputer postal scale systems 
‘ to save you up to 15% on postage expense. 


Introducing PC Weighmate 

A microcomputer add-on accessory 
from Micro General that makes the 
IBM-PC and Apple I! computers 
manage mail, shipping and inven- 
tory counting efficiently—and for a 
lot less money. 


A way to cut postage that carries a 
lot of weight. 

The PC Weighmate computes post- 
age rates for letters and parcels 
instantaneously, either by USPS, 
International, UPS or Federal 
Express. It does it with its unique 
disc software and with a super- 
accurate 25-lb. capacity electronic 
scale platform that easily plugs into 
an available slot. 


For additional data or dealership 
information, call toll-free 


(800) 482-3184 or write to: 


MICRO GENERAL CORPORATION 
1929 S.E. Main Street 

Irvine, California 92714 

(714) 557-3744 


“Rate Shopper'— Send it the best 
way —for the least. 

Gone are complex rate charts and 
errors of adding more postage “just 
to be sure’ The “Rate Shopper" fea- 
ture displays the least expensive or 
quickest way of shipping a package 
to any zip/zone in the United States. 
And, as the rates change, so do the 
floppy discs. We update them when- 
ever necessary. 

Give your IBM-PC or Apple II 
"“Scale-Power” 

With PC Weighmate's amazing soft- 
ware. It offers business solutions 
superior to most available electronic 
scales that cost thousands of dol- 


MICRO 
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lars more. PC Weighmate has other 
uses too. Precision weighing and 
piece counting with resolution of 1 
part in 50,000. PC Weighmate is 
attractively priced and can pay for 
itself in just months by eliminating 
postage errors and increasing 
productivity. 

The system with a following. 

Micro General, the largest supplier 
of postal computing scales to the 
U.S. Postal Service, is a leader in 
microcomputer scale technology. 
That's why we've converted the two 
world leaders in personal computers! 


GENERAL 
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Apple and i5M are trademarks of Apple Computer, inc. and international 


Business Machines Corp., respectively. 
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Figure 6: The subroutine SILLY above illustrotes the problema of defining an extra 


segment inside a routine. 


EXTRA_SEG SEGMENT 'DATA‘ 

FOOLISH DW? 

EXTRA_SEG ENDS 

;SUBROUTINE SILLY(JUNK%) 
PUBLIC SILLY 


ASSUME CS: CSEG, ES: EXTRA_SEG 


CSEG SEGMENT *CODE' 
SILLY PROC FAR 

PUSH BP 

MOVE BP.SP 


PUSH ES 


MOVE AX,EXTRA_SEG ; AT 


MOVE ES, AX 


MOVE AX, FOOLISH 
MOVE DI, (BP}+6 
MOVE [DI),AX 
POP ES 

POP BP 

RET 2 

ENDP 

ENDS 


END 





“thinks” it will find the first instruction at 
offset zero in the code segment. Actually, 
the first instruction is at offset 125. How- 
ever, when we call SUB we specify the off- 
set. BASIC sets the instruction pointer to 
125. All the instructions we have used, 
though not every instruction the 8088 
knows, operate relative to the instruction 
pointer. SUB still executes correctly. 

SUB is fully relocatable. What sort of 
subroutine isn't? Unfortunately, any sub- 
routine that explicitly contains a value for 
a segment register is not relocatable, since 
the segment may end up at some other 
memory location than the one originally 
specified. This is particularly a problem 
when we define a data, extra, or stack seg- 
ment inside a routine. Consider the not 
very useful routine in Figure 6. 

This subroutine references the extra 
segment (if not to any good purpose). 
Instructions 1-9 and 14-21 are standard. 
Lines 10, 11, and 12 save ES on the stack 
and then load the address of EXTRA_SEG 
into ES. Line 13 copies FOOLISH. (Note 
that the assembler should be smart enough 
to use ES to reference FOOLISH.) Subrou- 
tine SILLY will work if loaded and used at 
one location, since the loader will figure 


;POINT ES 


; EXTRA SEGMENT 


> RETURN WHATEVER 
; NUMBER WAS 
LAYING AROUND 





HE 8088 
requires segments to be 
placed at addresses that 
are even multiples of 
16. 


out the value for EXTRA_SEG. However, 
if we relocate SILLY, EXTRA_SEG will no 
longer be at its original location, and 
unpredictable consequences my ensue. 
We can make SILLY relocatable by 
having the subroutine figure out for itself 
how far it's been moved from its original 
location. The subroutine “thinks” it be- 
gins at location 16*CSEG. In truth, when 
BLOADED by interpreted BASIC, SILLY 
begins at 16*DEF SEG + offset. Similarly, 
the subroutine thinks the extra segment 
begins at 16*EXTRA_SEGMENT, while it 
actually begins at 16*EXTRA_SEGMENT 
+ (16*DEF SEG + offset—16*CSEG). We 
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PASCAL 
PROGRAMMERS 


Blaise Campuning’s productivity locals 
allow ihe IBM Pascal pragrammer 10 
desclap celiahle software taking full 
advantage af the capahilioes of the 
IBM Persanal Camputer. All pack- 
ages have a conipechensive Reference 
Manual, exiensive examples and sani- 
ple programs. 


VIEW MANAGER $275 


The s reen support system of a main- 
frame for the IBM Personal Com- 
puter. Screens are constructed with a 
powerful Screen Painter supporting 
any attribute or color, and the 
screens are stored efficiently in 
a Screen Dalabase. A Pascal unu 
SUPPorts access to screens and Irue 
block mode data capture and display. 
Demo diskette and User Manual $35. 


TOOLS $125 
Total string capahility, complete 
screen access, keyboard handling, 
a graphics tniertace, access co all 
BIOS lunctians, and much more is 
provided in 45 procedures. Six units 
are carefully crahed and documented 
co give you the information and flex- 
thility you need. Everyone using 
IBM Pascal should have TOOLS, 
User Manual $34), 
SOt RCE CODE (NCtt'DED 


TOOLS 2 $100 


‘the pawer af DOS 2.0 is supported 
using high level Pascal procedures. 
Prageam chaining. DOs inieenal and 
external command execution, use af 
all availahic memory. extended file 
handling, and other utilities are 
sume af the features provided. A 
general DOS gate allows you co 
acess any DOS functian from Pas- 
cal. “These are the extensions to 
Pascal you have been waiting for. 
User Manual $40. 
SOPRCE CODE INCLUDED 


VIEW MANAGER, TOOLS and TOOLS 2 
quien the IBM Persanal Computer and the 
NT TOOLS 2 requires DOS 2, TOOLS and 
VIEW MANAGER can be used with any 
sersion af DOS 


BLAISE 
El eee 
INC. 
1609 ACTON STREET 


BERKELEY, CALIFORNIA 94712 
C415) 52-6603 
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Figure 7: Subroutine SMART with the code segment ond extro segment loaded together at 
O memory locotion thot is an even multiple of 16. 


EXTRA_SEG SEGMENT ‘DATA' 
FOOLISH DW ? 
EXTRA_SEG ENDS 


; SUBROUTINE SMART (JUNKZ} 
PUBLIC SMART 


ASSUME CS: CSEG, ES: EXTRA_SEG 


CSEG SEGMENT 
FIRST_INST EQU THIS WORD 
SMART PROC FAR 

PUSH BP 

MOV BP.SP 


‘CODE’ 


PUSH ES 

CALL NEXT 
POP AX 

SUB 
MOV 
SHR 
MOV 
ADD 
SUB 
ADD 
MOV 


CL.4 
AX. CL 

BX,CS 

BX, EXTRA_SEG 
BX, CSEG 

AX, BX 

ES, AX 

MOV AX, FOOLISH 
MOV DI,[BP]+6 
MOV [DI], AX 
POP ES 

POP BP 

RET 2 

ENDP 

ENDS 

END 


can use this reletion to correctly load seg- 
ment registers, Life is complicated a slight 
bit more because the only wey to find “‘off- 
set” is by exemining the value of the 
instruction pointer at entry. 

The following subroutine, SMART (see 
Figure 7), will work correctly, os long os 
the code segment and extra segment are 
looded together ot a memory locotion thot 
is an even multiple of 16. 

Lines 1-6, 8-10, 22-24, and 27-30 are stan- 
dard. 

7. FIRST INST EQUTHIS WORD. Define 
the location of the first instruction in the 
code segment to be FIRST _ INST. (FIRST 
_ INST equels zero here.) 

11. PUSHES. Seve ES on the stack. Note 
we don’t change BP so argument refer- 
ences don't chenge. 

12-13. CALLNEXT and NEXT: POP AX. 


SOBADTA 


AX, (OFFSET NEXT )—(OFFSET FIRST_INST} 








i 


manipulation is worth 
the extra trouble to 
more easily load 
subroutines into BASIC. 


This is a devious way to retrieve the 
instruction pointer. CALL pushs IP onto 
the stack. (The instruction pointer will 
point to the true offset of NEXT, no matter 
where the routine is located.) POP pops 
the stack into AX. Now AX holds the true 
offset of NEXT. 
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To find out where we're showing off 
the P1350 printer, call one of these 
Toshiba distributors: 


DIGITAL ENTRY SYSTEMS 
27 Spruce Street 

Waltham, MA 02154 

(617) 899-6111 


GENERAL BUSINESS 

COMPUTERS, INC. 
2 North Olney Avenue 
Cherry Hill, NJ 08003 
(609) 424-6500 


INTECH GROUP 

Royal Commerce Center 
2025 Royal Lane 

Dallas, TX 75229 

(214) 241-1717 


KALTRONICS DISTRIBUTORS, INC. 
702 Landwehr Rd. 

Northbrook, IL 60062 

(312) 291-1220 


MICROAMERICA DISTRIBUTING CO. 
1377 Main Street 

Waltham, MA 02154 

(617) 647-9340 


MICRO DISTRIBUTORS 
11794 Parklawn Drive 
Rockville, MD 20852 
(301) 468-6450 or 

(800) 638-6621 


MICROWARE DISTRIBUTORS, INC. 
20415 S.W. Blanton Avenue 

Aloha, OR 97007 

(503) 642-7679 


MONROE DISTRIBUTING CO. 
2999 Payne Avenue 
Cleveland, OH 44114 

(216) 781-4600 


PARAGON SALES, INC 
780 Charcot Avenue 
San Jose, CA 95131 
(408) 263-7955 


PREMIER SOURCE DISTRIBUTING 
1882 McGaw Avenue 

Irvine, CA 92714 

(714) 261-2011 


STAR DATA, INC. 
4021 N. 30th Street, 
Suite 4 

Phoenix, AZ 85016 
(602) 955-9233 


SYSPRINT, INC. 

7777 S. Central Expressway 
Suite 2A 

Richardson, TX 75080 

(214) 669-3666 


TRANSALASKA DATA SYSTEMS, INC. 
200 Center Court 

Anchorage, AK 99502 

(907) 561-1776 


in Touch with Tomorrow 


TOSHIBA 





Nothing 
Our 


shows 
IBM P 


off 


like loshiba’s P1350 






Now there's one three-way printer 


that fully equals the word processing, 


data and graphics capacity of your 
IBM PC: Toshiba’s P1350. 

But the P1350 is more than com- 
patible with PC hardware. It will 
print programs like Lotus 1-2-3 data 
processing and graphics output with 
remarkable character definition* 

For even more flexibility, the 
Toshiba P1350 with Qume SPRINT 5 
emulation handles all popular word 
processing programs. Under software 
command, the P1350 will print high- 
speeddrafts or switch toletter-quality 
text and graphics. 

The innovation behind this three- 
in-one flexibility is Toshiba’s print 
head. Pin diameter has been reduced 
to just eight mils. And the number of 







pins in the print head 
has been increased to 24. 

The result is a superior 360 by 180 
dot-per-inch density pattern in the 
text mode. Instead of spinning your 
wheels at 40 cps, the P1350 produces 
letter-quality printing at 100 cps. In 
its draft mode, Toshiba’s P1350 can 
accelerate up to 192 cps. 

When it comes to graphics, the 
P1350 really shows its stuff. Whatever 
your computer displays, Toshiba's 
P1350 prints. With astonishingly 
clear definition. And extra-fine repro- 
duction that can only come from a 
print head capable of 200 million 
impressions and exclusive 180 by 180 


dot -per-inch graphics density pattern. 


In Touch with Tomorrow 


TOSHIBA 


Inter. 


*IBM PC to P1350 


Then, if that’s not 
enough to pique your 
interest, the P1350 also 
features three different fonts. Variable 
pitch. Subscripts, superscripts and 
underlining without the need of a 
second pass. Asuper-reliable optional 
sheet feeder. And more. 

So show off your IBM. Or any other 
personal computer. With the superior 
quality and flexibility of Toshiba's 
spectacular P1350 printer. 

Distributors on the adjacent list 
make it easy to find the P1350. Or 
get more information by calling toll- 
free, 1-800-457-7777. 
phics utilizes PaperScreen and color/ 
Faeiiis adapter [BM PC iaa Trademark of International 


juainess Machines Lotus and] _2-3 are Trademarksof Lotua 


Development Corporation ©1983 Toshiba America, Inc 


For further informstion, contact: Information Systems Division, TOSHIBA AMERICA, INC., 2441 Michelle Drive, Tustin, CA 92680. Telex 183-812. 
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Shatters The Mold. 


A vibrant, varied new world of 
color is now at your fingertips. 
We've shattered the mold for 

color graphics adapters with 

COLORPLUS, a high resolution, full 

color breakthrough fully compat- 
ible with IBM 
Personal Com- 
puter hardware 
and software. 

COLORPLUS 

produces 

incredibly sharp, detailed multi- 

color graphics of professional 

quality at a low PC price. Its state 

of the art biplanar technology - 

enables high resolutian@ calar 30 

character graphics or riedium 

resolution 16 color 40 tharacter 

graphics. 

le current IBM PC 

capabilities of high resolu- 

tion 1 color 80 character 

graphics and medium 


resolution 4 color 40 character 


graphics simply pale incomparison, Corporation is a 


now that the era of COLORPLUS _ 
has arrived. 

Using only a single expan- 
sion slot, COLORPLUS 
includes an integrated 
parallel port, thereby saving 
you anexpansiorsiet for am 
future needs. No modification is 


ediliredito existing saftware in the 


IBMimiodes. Enhanced.software 
supporting COLORPLUS Graphics 
tapabiltles ise tirettly available 
fant (ajar acitware suppliers. 
Fax Over3 Lyears, Frederick 
Electronics Corporation has 
developed high quality electronic 
equipment world-wide. The key to 
our success is our 
intemational reputation 
for customer support. 
PC+ products will 
continue in this 


tradition. Frederick Electronics 
of 
Plantronics, inc., a publicly owned 
Ba company listed on the 
NYSE as PLX. 
| The goal of PC+ 
) products i is to expand 
| your options, to make 
? your nse com- 
puter more magick and productive. 
COLORPLUS is just one example of 
our commitment to that objective. 
Contact us for the name of your 
nearest COLORPLUS dealer. 


w? (IF PRODUCTS 


gy pee Oa 


MICS 


7630 fe A Box 502 
Fredenck, Maryland 21701 


Telephone: 1-800-638-6211 
(301) 662-5901, TELEX: 893438 
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PC + and COLORPLUS are trademarks of Partromce/ Frederick Electronics Com ‘IBM is @ registered trademark of international Gusiness Machines Com 





Discount 


IBM Software 


















a ee 
| 14. SUB AX, (OFFSET NEXT)—-(OFFSET TRA_SEGand SUB BX, CSEG. Figure out 
FIRST_INST). Now we subtract theex- how far the code segment has been dis- 












Manufacturer/Product 
Micsopro™ 















WordStar® $495 $270 
pected offset of NEXT from the true offset. placed from its original location and how MailMerge’™ 250 120 
AX now holds the number of bytes by _ far the extra segment is from the code seg- Eccles ae M4 


which the offset of SMART has changedas ment. 
compared to the position at which it was 20-21. ADD AX,BX and MOV 


WordStar & MatlMerge 695 360 
WordStar & MailMerge 
































originally loaded. ES, AX. Combine the offset and segment a an SpellStar 845 400 
15-16. MOV CL, 4 and SHR AX,CL. Di- correction and set ES. SuperCalc™ 295 170 
vide AX by 16 since we are goingto seta 25. POPES. Restore ES before leaving SuperWriter™ 295 210 
segment register. Notice thot if the pro- the routine. ae Software 350240 
gram wos relocoted by ony number other Easyspeller (1™ 225 «139 
thon on even multiple of 16, the program While all this manipulation is a bit of a tare th a 400 240 
will bomb in on unpredictoble monner. nuisance, it is worth the extra trouble to be Vo'lksWriter™ 195 125 
Nor will any other method work, sincethe able to more easily load subroutines into Innovative Software. Inc. 

8088 requires segments to be placed at BASIC. If you only use a compiler, then Asta 495-350 


dBASE-II"™ 700 «420 
Bottom Line Strategist™ 400 300 
Financial Planning 


addresses that are even multiples of 16. _ relocation is handled by the LINK pro- 
17-19. MOV BX,CS and ADD BX,E&X- gram and this extra code is unnecessary. 
















Language™ 695 495 
ay Systems 
Figure 8: An interactive session for flooding FOO into interpreted BASIC. Your responses jopyPC™ 350 
hove been underlined. DS 
Communicator™ 100 a9 











Emerging Technology 
Consultants, Inc 
EOIX Editor™ 195 140 
WORDIX Word 
Processor™ 195 140 
EOIX & WOROIX 390 = 260 
Laboratory Microsystems 
orth 100 88 


B>A:MASM; 
THE IBM PERSONAL COMPUTER MACRO ASSEMBLER 
VERSION 1.00 (C)COPYRIGHT IBM CORP 1981 

















0004 E8 0007 R CALL NEXT 








3:12 
zi Computer Innovations, Inc. 
ERROR-— 64:NEAR JMP/CALL TO DIFFERENT CS C86 C Compiler™ 395 335 
Peter Norton 











The Norton Utilities 1.1 80 68 


We carry more then what's listed here! 

* Check out our aggressive prices; 
please call or write for our latest 
catalog of IBM PC software. 

¢ Atl software runs on IBM PC-DOS 
unless noted. 


Terms of Sale 

DEDUCT 3% FOR ORDERS PREPAID BY 
CHECK OR MONEY ORDER. 

Orders may be prepaid by check, money order, 
VISA, or Meetercard. Orders peid by personel 
check will be held 10 days to clear benk No 
waiting on Certified checke, money ordere, or 
credit cerd charges Credit card ordere must 
include cerd type. number, expiretion dete, 
signature end phone number Purchase ordere 
ere accepted from quelifying firme No COO'e 
please Celifornie residents add seles tax. 
Shipping by UPS unlese otherwiee specified 
Add $4 shipping end hendiing on ordere under 
$i Overseae orders edd $10 UPS alue Label 
Service eveilabie for en edditional $3 tnetock 
iteme ere shipped within 24 hours All producte 
Subject to evellebility All pricee eublect to 
chenge without notice 

Credit cerd orders only may call collect. 


To order CALL: (408) 997-5033 
or WRITE: 









WARNING SEVERE 
ERRORS ERRORS 
0 1 

B>A:LINK 

























IBM PERSONAL COMPUTER LINKER 
VERSION 1.10 (C)COPYRIGHT IBM CORP 1982 
OBJECT MODULES [ .0BJ]: FOO/HIGH/MAP 
RUN FILE [F00. EXE]: 


LIST FILE (NUL.MAP): FOO; 
WARNING: NO STACK SEGMENT 






















THERE WAS 1 ERROR DETECTED. 













B>TYPE FOO. MAP 
LOADING HIGH 
















WARNING: NO STACK SEGMENT 
START STOP LENGTH NAME CLASS. 
O0000H 0002AH 002BH CSEG CODE 
00030H 00031H 0002H EXTRA_SEG DATA 








ADDRESS PUBLICS BY NAME 













0000:0000 SMART 





6531 Crown Boulevard, Suite 3A 
San Jose, CA 95120 


1AM" is trademork of Internetional Business 
Mechinee Corp. 












ADDRESS PUBLICS BY VALUE 
continued on next page 
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Theway it performs, 


d never 
spoosts oa S138 


Here's your best value in diskettes today 
New Encore meets the same high standards that 


big-name brands meet-100% error-free performance, 


ANSI certification. In many cases it actually exceeds 
system requirements. There's even a 1-year replace- 
ment guarentee 

Yet the cost is as low as $1 59 for single-sided, 
single-density 54” Encore diskettes (when you pur- 
chase four or more boxes, ten diskettes per box) 

And only $2.99 for double-sided, double-density 
5¥4” Encore diskettes 

With important sevings comes reliable perfor. 
mance on all popular systems Apple I! !IPlus, Ile. {Il 
IBM PC; Radio Shack TRS-80, DEC, Wengwriter end 
many others. So from now on, get accurate, reliable 
performance without the high cost. Get Encore 


Loading Assembly Language 
Programs 

At the end of the chapter, we show two 
complete interactive sessions in which 
SMART is used in a BASIC program: one 
session for the interpreted BASIC built 
into the IBM Personal Computer and one 
session for IBM’s BASIC compiler. The 


Figure 8 continued 


0000:0000 SMART 
B>_A: DEBUG A: BASIC. COM 
-~R f 


remainder of this chapter describes the 
general steps involved. These procedures 
focus more specifically than most of the 
material in the book on the IBM Personal 
Computer running PC-DOS. If you have a 
different machine or different software 
(especially if you are not using Microsoft 
software), you may have to adjust these 


AX=0000 BX=0000 CX=3F80 DX=0000 SP=FFFE BP=0000 SI=0000 DI=0000 


Send coupon today. Or call DS=0905 ES=0905 SS=0905 CS=0905 TEAL) UP a ie 82 ne h 4 ¥ 
1/800) 5. 547-5444, 0905: 0100 E9E338 JUMP = -39E6~ . 
tn California 1 (600) 547-5447, “N00. EXE 


To ensure your complete satisfaction, Encore diskettes 
are covered by e 45-day risk-free trial period Allow 

two weeks for delivery. This offer good only in the Conti- 
nental U.S. Call for information on system compatibility. 


AX=FF47 BX=0000 CX=0080 DX=0000 SP=0000 BP=0000 SI=0000 DI=0000 
DS=0905 ES=0905 SS=4F94 CS=4F94 ot iil, Ma UP DI PL NZ NA PO ' 
~ 4F94:0000 55 — PUSH ._ BP he ey a 


FREE Inmac Floppy Library Case! . i ARs Se 


Order your Encore diskettes within the next 30 days, 
and with each box you'll receive a free Floppy Library 
Case for easy storage, fast retrieval, and sure protec- 
tion of your data But hurry - supplies are hmited. 
(Limit 4 per order) 

ra ™ 
immacG 
ieria's leading soarve of computer 
sapplies and sccesteries. 


Sa 
‘ oO: 
N 











“Price tor one SSSD 5%" 

Encore diskette when 
furchaseng 40 or more 
Gisheties 


ORDER NOW 
2 ee ee 2 a es 
Inmac, Encore introductory Otfer 2465 Augustine Dr , Senta Ciara, CA 95051 

‘Yes | think Encore sounds ike a jreal deat Pheass send me 
i Wo of boxes Orter No ‘Desenntion . Gr ebert tel) | 





x-< 








TA70-5W"SSS0 $2500 $1990 $1590 
| sofsecto: (28900) — {199ea) (189.42) 
——___._ 7911-50800 $43.90 $35 90 $2090 
| soft sector (4300) (359ea) (2 98.08) 
———— 780-erssoD $3090 $29.90 $26.90 
soMsector (3 90a) (2 9 ea) (2 69a) 
| ——___._ 78I-#SssD ($3290 $24.90 $13.00 
softsecior (32000) (240) (1.98) 
| 19M format | 
2905820 Subtotal 
“Customersin CA, CO, DC, NJ. NY oe I 
| TX, IL. GA atid apphcable tax Total Over i 
CO Chectenctosed ©) iil Company PO No 
CO) Visa 0 MasterCard Account —______ | 
Ii i 
Name Phone | 
Address 
City Sute Zip i 
| TD Pinase send me a tree Inmac calaiog. 434103 | 
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-RSS- 
SS 4F94 © 

2905 
—_RSP 

SP 0000. 

?FFFE 

~G=905:100 3 
_DIRECT STATEMENT IN FILE, 


OK 
DEF SEC=8H4FO4 

OK 4% 

BSAVE "E00. “SAVE",0, 8431, 

OK ..- 

SYSTEM 

PROGRAM TERMINATED NORMALLY 
8 

B>A:BASIC 


THE IBM PERSONAL COMPUTER BAStC 
VERSION D1. 10 COPYRIGHT IBM CORP. —: i” 


61371 << Ba Yee 4 


continued next page 





We hereby certify that your purchase from Discount Software represents , 
the lowest price sold anywhere. If you find a lower price on what you purchased 
within 30 days, send the ad and we'll refund the difference. 


1090 SORCIN 


. $ $385 Viaifile $219 
. $319 
$1900 


Palantior-1 

“COMMUNICATIONS- Visischedule $250 

SQAQ Suoercatc Ascom . $149 PEACHTREE 

ee Le eg $149 G/L.A/R.A/PPAY.(each) $224 
a peace ea aie 

Act Ee $439 = ack PAO 08 
rene pods 5 8 Move-it G/L, AR, AP. INV (each) 

$199 Ma merce Diagnostic W.: . $89 89 “OTHER GOODIES 


$60 
WordStar/Maiimerge $300 “OTHER GOODIES” 
WS/MM/SpellStar Fortran Pian 
Customization Notes 


$199 SpettStar 


DataStar 
InfoSter 


Wordmaster , 
Supereort | : Optmizer - UNS Stateak 
Calc Star 354 Micro Bs ‘ 
est SOFTWARE DIMENSIONS/ — String/B0 (source) 
NTING PLUS isis GPa Utility 
+ $1490 Superz $95 Spellbinder 
. .$2799 ATI Power (tutonal) Final Word $270 
HCORN Mathe Magic 95 “LANGUAGES & UTILITIES” 

Mince or Scnbbie (each) $149 CIS Cobol Crosstalk $174 
Both $249 «Forme Il Move-l 
The Final Word Graph Magic STAM or BSTMS 


Basic. Pascal MT+ /88, SPP 
Zip MBesic, CBasic CBasic 88 


‘ON-TATE 
(See CP/M Ashton-Tate) 
BRODERBUND 
G/L oe AIP) 


(NFO UNLIMITED 
EasyWniter (Prof) 
EasyMaiter (Prof) 
Datadex . 

FMS-61 a MICROGOFT 

Condor | & Ill 

Sui 

“WORD PROCESSING 

Pertect Writer E 


FREE WITH PURCHASE: 


Exclusive Service 
“Hotline” 
Our reputation for cour- BargainGrams 
teous and knowl ble Regular notices of insider's 
service has resulted in calls bargains not available to 
scores and scores of from people who never the general public. 
software programs from purchased our products. 
accounting and business Now a separate “hotline” is DISCOUNT SOFTWARE 
word processing available to customers only. | Qutside Continental US.add $19 plus Air 
California reat handing 


'ORDER TOLL-FREE 1 800 421-4003 
| MAVISA OR cidbcmncent eke eee 
MASTERCARD: CIRCLE 238 ON READER SERVICE CARD 








History has recorded a profound irony. 
The fastest and most powerful word processing package ever 
created for the IBM personal computer wasn’t created by IBM... 
or Leading Edge. 


The Electric Pencil PC,,, 
Word Processing System 


Here is one feature of The Electric Pencil PC word processing system with Pencil-ACE and 


Pencil Tutor: 


Reprogram any key, shift key, control key or alternate key 


with up to 255 keystrokes. 





Here are the other 452: 





Electric Pencil PC is on sale now. See an incredible demonstration 
of word processing power at your computer dealer today. Don't take 
our word for it... See it for yourself, 


Electric Pencil — $299.95, Pencil Tutor — $49.95 and Pencil- ACE — 
$149.95. The Electric Pencil PC PRO-Pac {includea The Electric 
Pencil, Pencil Tutor and Pencil- ACE) — $499.95. In addition you will 
receive a $59 rebate when you return the coupon included with every 
PRO-Pac. Thia offer good on purchases of the PRO-pac only. 


The Electric Pencil is available at computer atorea and selected B. 
Dalton Booksellers. 1f your dealer is out of stock, order direct. 
Include $4.00 for shipping and handling. 





Dealers 
ED 


The Electric Pencil is available from IJG, Inc. 1-714-946-5805. 
International Dealers contact Graphie International (US) (714) 981- 
1072 or contact one of the following distributors or dealers: 


@ Australia: Dick Smith Electronica—(02)8883200 @ Belgium: 
Immo-Elec Sprl- 02/640 73 01 © Belgium: Micro-2000 — 733 65 
40 © Canada: Micron Diatributors -(416) 593-9862 @ Denmark: 
E.C. Data-(2)818191 @ England: Molimerx Ltd. -0424/220391 
@ France: Pentaaonic — 524 2316 @ France: Alpha Systemea — 
76/478067 @ France: Sideg Informatique- 5577912 @ France: 
Sivea S.A.-522 7066 @ Germany: Hofacker GMBH - (08024) 7331 
© India: Lord Intemational- 272375 @ Netherlands: Computer 
Collectief- 20/223573 @ South Africa: Technical Books (Pty) Ltd. 
— 21-6540 





Hfit’sfrom be 
IT’S JUST GREAT! 
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TELigraph 


The Universal Graphics Tool 


FEATURES: Sophisticated graphics in 
minutes, with 8 colors, 7 shades of gray 
and almost limitless textures. Graphic 
objects are macro-definable — Merged 
graphics and text: 7 character sizes are 
provided, Including all international charact- 
ers and special symbols. Characters can 
be colored as well as rotated and located 
on any pixel of the screen — Full com- 
munications facilities for graphic pages. 
Typical transmission time per screen: 
15 seconds at 300 Baud — undistorted 
graphics printout in up to 5 sizes on any 
Epson printer (MX80/82/100, models II 
and Ill). All aspect ratios are corrected 
and colors are translated as 

shades of gray — Extremely 
compact graphic files: 300 
to 500 screens can be 
stored on a 320 Kb 
diskette — Highly user- 
friendly, with full screen 
help available at any 
time, for any operation 

— Extensive & accurate 
documentation includes 





tutorial guide, and reference index. 
PLUS: TELIgraph is the full Implementation 
of the NAPLPS-TELIDON World Standard, 
an elegant and powerful concept for 
graphics creation and transmission. This 
standard has already found thousands of 
professional applications: TV animated 
commercials, computer assisted education, 
design, flowcharting, games, etc.. TELI- 
graph does not generate a bit image of 
the screen, but a stream of machine 
codes that describe the generated graph- 
ics. Thus, the graphics you create today 
on the IBM 320 x 200 dot screen will be 
fully compatible when you upgrade to our 
512 x 512 (or 1024 x 1024) dot 
systems. Plus, TELIgraph al- 
lows you to transmit and 
receive pictures to or 
from ANY machine or 
data-base that is NAPLPS- 
Telidon format — and 
we're working hard to 
get the package running 
on other popular micro 
and mini-computers. 


When we say this is the Universal Graphics Tool, 
we mean just that! 





Keyboard-input version: $398.95 (CANADA: $495.95) 
Graphics Editor - Decoder - Communications - Slide Show 
Ask your local dealer or order directly from Microtaure 
MasterCard - Money Order - Certified Cheque 


intelligent professional graphics tablet version available soon. 
Tablet resolution: .001 inch - Sizes: from 11" x 11” to 42” x 60" 
Dual RS-232 ports, stylus & crosshair cursor included 


MICROTAURE Inc., 
P.O. Box 6039. STATION "J" 
OTTAWA (ONT.) K2A 171 
(613) - 745-6661 


y NS 


microtaure 
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Miumum System requrements BM Pecsonal Computer with BOTH color & 
Monochrome screens - 256K Memory One arth dnve 


¥p,Jmonvces PC—VSAM 


©@ one of the mos! comprehensive and versatile file access methods with the power and 
performance to maich thal of the IBM-PC.® 


@ uses sophisticated and easy command language thal altows flexible and efficient slorage 
and retrieval of information. 

@ imeets the challenge of today's complex system and application needs while saving time 
and money in development. 


SYSTEM REQUIREMENTS: IBM-PC®, DOS, 64K RAM, ONE DISK 
DRIVE-5%", 80 COLUMN DISPLAY, OPTIONAL PRINTER 


INTRODUCTORY PRICE: $155.00 
{Offer extended through Sept. 30, 1983) 


In order to enable us to market the most economically priced software we use 
functionally-inexpensive packaging.™ Thus, passing the savings on to you. 


PROFESSIONAL BUSINESS SPECIALISTS, - INC. 
P.O. Box 026005 
Miami, Florida 33102-6005 


Call Collect (305) 545-7077 


For Information and Specifications. 

Method of Payment: Check, Money Order 

Terms: All Henating and Shipping are included in Software price. Allow 2-4 weeks delivery. 
trademark of International Guainess Machines, 


Trademark: [CM is a registered ines, Corp. 
FROFESSIONAL 8 aUSIN SS SPECIALISTS, FUNCTIONALLY: INEXPENSIVE PACKAGING, PC-VSAM, PBS ara 


rks Pending of PROFESSIONAL BUSINESS SPECIALISTS, INC. 
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97% re-ordar rala 
by largast corporalions. 
IN STOCK for immediate shipmanl. 


Call or write for more information 


MicroMate Inc. 
73 Hickok Rd., New Canaan CT 06840 


(203) 966-1571 
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ne ST 
procedures somewhat. 


Loading a Routine into 
Interpreted BASIC 

Tha assembler transforms an 8087/ 
8088 source program into an object mod- 
ule. Several further steps are required to 


Tis 


assembler transforms an 
8087/8088 source 
program into an object 
module. 


get the routine into a form suitable for 
BLOADing into BASIC. These staps in- 
volve running the program through the 
LINKar, through DEBUG, and finally 
through BASIC. Suppose wa begin with 8 
program held in file FOO.ASM. 

The assembler replaces the instruc- 
tions and (most) addresses with their bina- 
Ty representation and creates a file 
FOO.OBJ. 

LINK is able to combine several differ- 
ent object files. It creates FOO.EXE. 

We use DEBUG to load FOO.EXE. 
DEBUG figures out the actual memory 
address at which each segment begins. We 
can also ask DEBUG to tell us where the 
program begins. 

Finally, we use BASIC to BSAVE the 
routine. Once the routine is BSAVED, we 
can BLOAD it whenever desired. 

The exact procedure for getting from 
FOO.ASM to the BSAVEd version is 
described in Appendix C of the IBM PC 
BASIC Monuol. (The descriptions of LINK 
and DEBUG in the DOS manual supply 
some additional information.) Tha exact 
procadure may vary according to which 
version numbar DOS and BASIC you use. 
The steps described below usually work 
for the author. 

1. Assemble FOO.ASM (Ba warned that 
the assembler occasionally produces erro- 
neous error messages.) 

2. Link FOO.OBJ. Tall the linkar to load 
HIGH (LOW is the default). Get a MAP file 
from LINK so that you can find the total 
langth of the output file, FOO.EXE. If FOO 





RITEMAN: The first 10" printer 
you can fit in your briefcase. 


This new generation printer is half the 
size of an ordinary printer, measuring 
2 7/8” (h} x 10 9/16" [d} x 14” fw} 
and weighing 11 ibs. Built solid and 
fehable, Riteman prints at a remarkable 
120 cps, with bi-directional logic seek- 
ing, 63 1pm, 100 msec line feed for 
faster line spacing and forms control, to 
maximize throughput. True 1:1 dot 
fatio enables Riteman to draw perfect 
circles. And best of all, Riteman’s 
advanced technology and manufactur- 
ing have resulted in exceptional cost 
savings. 





For starters, Riteman has these features: 

9 9 dot matnx © Bi-direction * Number of 
print modes * Underiining © Programable tne 
& forms feed ¢ Parallel standard © Senat option 
® 32 block graphics © 96 ASCII characters with 
true descenders © italics ® Skip over perf 

Dot addressable graphics 

480 dots—Low res graphics 

960 dots —High res. grapnics 

Compatible with most existing software 


For more information, ask your local 
computer dealer, of contact 
inforunner Corporation 

1621 Stanford Street 

Santa Monica. CA 90404 

(213) 453-6688 


ITSMAN: 
PERSONAL PRINTER 
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SOFTWARE 
FOR HARD DECISIONS 


Financial Planning and Analysis comes to your IBM PC Microcomputer 





Your decision to purchase 

VENTURE is an investment in a 

wv supported Application System proven on large 

‘ mainframe computers. Today’s VENTURE is now 
available for your IBM PC with the same reliable 

performance and quality our mainframe users demand and expect. 





VENTURE is @ complete Application VENTURE contains all the logic, accounting procedures, 
System designed for Business equations and reports you require. As a result, plar 
Planning, Strategic Planning and models are quickly and easily established. You simply 
Capital Investment Analysis. specify your parameters and enter data. 
VENTURE aiiees you to fo t VENTURE provides you with ten all-encompassing reports: 
the profitability of proposed © Income Statement * NPV/DCF Sensitivity Analysis 
Se egtteeeees : buen age 

| ¢ Cash Flow & ROA © Balance Sheet 

© Present Value Analysis ¢ Financial Ratios 

VENTURE provides for a variety VENTURE uses the most up-to-date accounting proced- 
of approaches to your specific ures and is state-of-the-art in financial planning techniques. 
needs. j The system is flexible. It allows for many choices in defin- 


ing relationships and performing calculations. For example, 

you can specify Operating Costs as: Dollars; % of Sales; % 
' of CGS; Cost per unit... Choose from eleven depreciation 
d methods including ERTA ‘81 ACRS, three present value 
; discounting methods... 


VENTURE “creates” time. Intricacies of the planning system are already accomplish- 
You set the limits, not ed. This permits more time for you to focus on your plan- 
ning functions allowing you to refine, analyse and uate 


the program, © 









more factors and alternatives to help you better achieve 
your Planning goals. 


VENTURE is priced at $495.00. Companies interested in the future have an interest in VENTURE. 
Requires: 192K, s To order the VENTURE FINANCIAL PLANNING AND ANALYSIS SYSTEM 
monochrome tor i: send check or money order for $495.00 to 

IBM PC Is a tradem VENTURE, c/o Weiss Associates Inc 


Dealer inquiries weidome. 127 Michael Drive, Red Bank, New Jersey 07701 
7 _——EERCLE 439 ON READER SERVICE CARD > 
raers ted. _ For more on VENTURE, 












2 ed |e 
doesn’t have a stack segment, LINK will 
report its absence as an error. Ignore this 
message. 

3. Enter the DEBUGer with DEBUG BA- 
SIC.COM. 

4. Type “r’ to examine the registers. Copy 
down the values of CS, SS, IP, and SP. 
5. Enter N FOO. EXE.” Type “L.” This 
tells DEBUG to load your routine. 





















E CAN 
ask DEBUG to tell us 
where the program 
begins. 


values of CS and IP. 

7. Restore SS and SP by using the r com- 
mand. Enter “RSS.” The computer will 
tell you the current value of SS. Respond 
by entering the value of SS you copied 
down in step 4. Now enter "RSP" and 
respond to the computer with the value of 
SP from step 4. 

8. Enter “g=CS:IP" where CS and IP are 
replaced by the values copied down in 
step 4. 

8. BASIC should start up now, possibly 
with an irrelevant warning about a 
DIRECT STATEMENT IN FILE. Execute 
DEF SEG=cs, where cs is the value of CS 
copied down in step 6. Execute a BSAVE 


File recovery: 
UnErase recovers erased files 
Hard-UnErasa  Untrase for hard disk 
FiteFix checks and repairs disks 
SecMod patching and repay 
SSAR_ special search and repaw 
Disk display: 
DiskLook the accianned diskette displayer 
HardLook  (iskLook for hard/tured disk 
Disk patching ("euper-zapping"): 
SecMod easy changes to diskettes 
Herd Mod - easy changes to lixed disk 








6. Type “r’’ again. Copy down the new 


The Norton Utilities” POWER TOOLS for the IBM/PC 
Your Data is in Danger! 


if you don't have the file recovery routines UnErase and FileFix, 
just two of the incredibly useful Norton Utilities. 


Hidden fila control: 
FiteHide interactive hidden te controt 
BatHida automate tdden file contro 
Diskette volume febels: 
Label add, change, delete volume at's 
Elepsed tima and time dispiey: 
TimaMack 
Screen controi: 
ScrAtr set 00S detauil colors 
Reverso - work mn reverse video 
Clear - clears screen for OOS 1 10 





IBM buys The Norton Utilities again & again. Shouldn't you buy a set? 
Available from ComputerLand, other dealers, and directly fram me for $80.00. 


Peter Norton 2210 Wilshire Bivd., #186D, Santa Monica, CA90403 


“An industry standard” — New York PC User's Group 







Figure 9: An interactive session for looding FOO into compiled BASIC. Your responses 
hove been underlined. 

















B>A: MASM; 
THE IBM PERSONAL COMPUTER MACRO ASSEMBLER 
VERSION 1.00 (C)COPYRIGHT IBM CORP 1981 













0004 E8 0007 R 
aol 
ERROR -—— 64:NEAR JMP/CALL TO DIFFERENT CS 


CALL NEXT 


WARNING SEVERE 
ERRORS ERRORS 
0 2 









B>A: BASCOM USEFOO ; 







IBM PERSONAL COMPUTER BASIC COMPILER 





(C)COPYRIGHT IBM CORP 1982 VERSION 1:00 
(C)COPYRIGHT MICROSOFT, INC. 1982 





















22151 BYTES AVAILABLE 
22032 BYTES FREE 

0 WARNING ERROR({S) 
0 SEVERE ERROR(S) 















B>A:LINK USEFOO+FO00; 










IBM PERSONAL COMPUTER LINKER 
VERSION 1:10 (C)COPYRIGHT IBM CORP 1982 
B>USEFOO 

EERE) 

0 
























Diskatte file sorting’ 
FiteSort - sorts orectory by name or date 
DiskOpt - sons directory for fas! access 

Sound: Simple fife printing 
Boop - alerts you, when work 15 done - 
Lprint - prints files »\ 

BASIC convert to BLOAD format: 

Bload - converts "COM to BLOAD 
Fixed hard disk support: 
MerdLook - complete disk display 
HerdMod - easy disk modi! 
Herd: UnErase - cover erased ties 


time, date, elapsed time 





PHONE ORDERS — (213) 399-3948 “v= | GG 
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cum laude Software 





@ Find information quickly 
e Sturdy, plasticized tabs 


These divider tabs for the DOS and BASIC 
Manuals are the finishing touch that IBM 
forgot. Now you can find the information 
you need quickly. 


DOSCARD 


@ Puts the information you need 
most at your fingertips 
@ Includes examples and descriptions 


e Sturdy and small; fits conveniently 
next to keyboard 


DOSTABS (set of 16) $7.50 
BASICTABS (set of 12) $6.50 
DOSCARD $3.00 
complete set $15.00 
Postage and handling $1.00 


Calif. residents add 6% sales tax 


cum laude Saftware 


10221 Slater Ave. Suite 103, Fountain Valley,CA92708 
Phone orders: 714-964-4075 


MC/VISA 
(@M is a registered trademark of (BM Corp. 


\ 


i 
IBMMANUALTABS 


\ SINSWaLvis 


S39VSSIN 








\ SANVWWOD 
a 


DECISION SUPPORT SOFTWARE 


FOR THE 


BANKING COMMUNITY 


® Features loan computation / document preparation 
© Computes commercial and monthly installment 


loan payments, pick-up, 
balloon, interest only... 

® Computes complete 
disclosure statement 

® Prints amortization 
schedules 

® Automatically calculates 
fees, insurance 


® Includes bank forms 
generator 


= Software 
P.O. Box 17850, Salt Lake City, Utah 84117 
(801) 486-8746 


DEVELOPERS OF BANCWARE 


CIRCLE 287 ON READER SERVICE CARD 


PC MAGAZINE #40 SEPTEM@ER 1983 





filespec, offset, length command; where 
filespec gives the name of the file in which 
you wish to save the routine, offset is the 
value of IP from step 6, and length is the 
length in bytes of FOO. 

From now on to use FOO from BASIC 
just do a “DEF SEG=” and "BLOAD files- 
pec.” 


Loading a Routine into Compiled 
BASIC 

Combining an essembled program with 
the output of the PC-BASIC compiler is 
considerably easier than loading the pro- 
gram into interpreted BASIC. 
1. Assemble FOO. ASM. Include subrou- 
tine nemes in a PUBLIC statement. 
2. Compile the BASIC program. Omit 
DEF, SEG, and BLOAD statements. You 
need not worry ebout the location of the 
subroutine in memory. 
3. LINK the output of the BASIC compiler 
together with FOO. 
4. Execute the “.EXE” module, 


Interactive Session for Interpreted 
BASIC 

Assume that the routine SMART is in 
file FOO.ASM on disk B:. The following 
BASIC program is in e file USEFOO.BAS, 
elso on disk B:. 


10 DEF SEG=&H1800 

20 BLOAD ''B:F00.SAV’',O 
30 SMARTZ=0 

40 FOOLISHZ=9999 

50 PRINT FOOLISHZ 

60 CALL SMARTZ(FOOLISHZ) 
70 PRINT FOOLISHZ 

80 END 


See Figure 8 for a sample interective ses- 
sion for loading FOO into interpreted 
BASIC. 


Interactive Session for Compiled 
BASIC 

Assume that the routine SMART is in 
file FOO.ASM on disk B:. The following 
BASIC program is in e file USEFOO.BAS, 
also on disk B:. 


10 FOOLISHZ=9999 

20 PRINT FOOLISHZ 

30 CALL SMART (FOOLISH) 
40 PRINT FOOLISHZ 

50 END. 


See Figure 9 for a sample interactive ses- 
sion for loeding FOO into compiled 
BASIC. /PC 








— The Newest and Best! — 


8087 Applications and 
Programming for the IBM PC 
and Other Pascal Computers 
by Richard Startz 


The clearly stated and comprehen- 
sive explanation of the number 
crunching 8087 microprocessor is 
here! From a non-technical in- 
troduction, the book evolves into a 
detailed technical explanation of the 
8087 microprocessor. With sections 
for both the technical and non- 
technical user, this guide gives a 
thorough insight to the full potential 
of the 8087. If you're involved in 
number crunching, this is one book 
you can't afford to be without! 
1983/250 pp/paper/D4207-9/$19.95 


Inside the IBM PC: Access 
to Advanced Features and 
Programming 

by Peter Norton 


The only book that gives you an inside 
Jook at the workings and advanced fea- 
tures of the IBM PC! With 30 different 
routines, it covers the fundamentals 
behind the microprocessor, the operating 
system, and PC — DOS with detailed 
explanation of its services. You'll learn 
the inside Workings of diskettes with 
programming examples on how to 
decode the information contained on 
them. 1983/320 pp/paper/D5564-2/ 
$19.95. Also available: Package in- 
cluding book and two diskettes with 
over 100 programs and access routines. 
1983 /D5580-8/$79.95. 


Robert J. Brady Co. 
Bowie, MD 20715 
(301) 262-6300 


Pascal Programming 

for the IBM PC 

by Kevin Bowyer, 

Sherryl Tomboulian 

Here's the first book to bring 
together the IBM Personal Com- 
puter and Pascal Programming! A 
must for anyone who is ready to 
advance beyond the confines of 
BASIC programming. Emphasizes 
graphics and sound applications 
with reference to both the IBM 
Pascal Computer and UCDS 
p-system PASCAL. 1983/320 pp/ 
paper/D2808-6/$17.95 


BASIC Engineering and 
Scientific Programs 
for the IBM PC 


by Philip Wolfe, C. Patrick Koelling 


20 programs and 36 subroutines make 
this an invaluable too! for you, the IBM 
PC-using professional. With ready-to-run 
programs, you will solve complex problems 
quickly and apply new techniques with 
little effort. Also includes linear regres- 
sion and programming, beta reduction, 
next-event simulation, project planning 
and scheduling, forecasting with expon- 
ential smoothing and more. 1983/320 pp 
paper/D2867-2/$19.95. Also available: 
Book plus program diskette correlated to 
programs and subroutines in the book. 
1983/D3316-9/$39.95 


BRADY 


Books available at all major 
bookstores and computer 
stores OR call us Toll Free 
between 8 A.M. and 5 P.M. 

Eastern Time at 800-638-0220 
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Communications and 
Networking for the IBM PC 


by Larry E. Jordan, 
Bruce W. Churchill 


This comprehensive summary of 
data communications for the IBM 
PC covers a wide variety of existing 
and projected data communications 
applications, including character 
codes. Provides you with a thorough 
background in IBM PC data com- 
munications. Covers both asyn- 
chronous and synchronous commu- 
nications and an extensive treatment 
of local area networking. A must for 
communications for and on the 
IBM PC! 1983/225 pp/paper/ 
D3855-6/$18.95. 


IBM PC Assembly Language: 
A Guide for Programmers 


by Leo J. Scanlon 


Your introduction to the fundamentai 
principles of micro-processors (specifi- 
cally the 8088), numbering systems 
and assemblers. Written by Leo Scanlon, 
author of several successful computer 
books, IBM PC Assembly Language 
outlines the steps necessary to create 
and run assembly programs, and then 
describes the entire instruction set of 
the 8088 microprocessor. 1983/384pp 
paper/D2417-6/$19.95. Also available: 
Book plus companion diskette giving 
you the source and object code for 
every program in the book. 1983/ 
D3351-4/$49.95. 


IBM la a trademark of International 
Business Machinea, Inc. 























» Verbatim. 


2 Daialife 
5° |Datalife 


Sen 





To win the computer revolution, 
you need the right ammunition. 


The computer revolution is changing the way we do so many things including the way we make mistakes. 

But many computer errors aren‘ really the computer's fault. Often, it's the flexible disk that's become 
weak or worn out. 

Problems like that won't happen if you use Datalife™ flexible disks. They're certified 100% error free and 
backed by a 5-year warranty, which means the information you put on one stays put. 

So, if you're part of the computer revolution, make sure you always come out a winner. Use Datalife by 
Verbatim, the world's leading producer of flexible disks. 





For your nearest Verbatim dealer, call toll-free 800-538-1793; in California or outside the US., call collect (408) 737-7771. 
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ws Good reasons why you should 
subscribe to Creative Computing. 
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Just owning a Computar isn't enough. 
You'va got to know what to do with it 
That's why applications ara our primary 
tocus. Texf editing, animation, graphics, 
business simulations, data base and fila 
systems, music synfhasis, control ot 
housahold davicas, communications, 
games—some of the applicefions and sott- 
ware you'll laarn about in Craetive 
Computing. 


G 


We started out as a computer education 
publication, and we'ra still commutied to tha 
educational community We regularly carry 
articles on designing educational software, 
evaluating educational softwara, taaching 
concapts end tarminology in computer 
education, taxt editing applications for Iit- 
aratura and computer simulations in the 
classroom—plus a great deal more 












Creative ae 
covers comput 
education ede depth. 


Our price is right. 


By subscribing to Creativa 


ing now, you can save 

as much as 33% off the full 

subscription prica To laarn 
elsewhera what you'll learn from Creative 
Computing, you might spend hundreds of 
dollars in course fees and books Than 
you'd have fo winnow out what you could 
use trom all that you'd learned Buf Cre- 
etive Computing does that tor you, so you'll 
have time to enjoy your own computing 
intarests And that saving of time makes 
this offar very inexpensive indeed 





Creative Computing 
ppication in simple, 

a s 

nontechnical language. 


If you're a business person who needs to 
know about the latast developmants in 
word processing and office applications, 


turn to Creative Computing. We clarity 
such business applications as investment 
analysis, futuras evaluations, data base 
Management, mating lst programs, text 
editing, word processing and simulations. 
And all the softwara available tor business 
people 


We've got a soft spot tor tha computar 
game addict—and computer gama soff- 
ware We know you want to understand 
more abouf fha new computer games 
flooding the market which ones ara aasi- 
est to learn? Requira the most skit? Offar 
tha most surprises? Give you tha best 
ine Provida tha most challange? 

ntain e new twist? Creative Computing 
brings you the answars 
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It’s the Number One magazine 
of computer applications and software! 


There's one place you can always be sure of 
learning more about microcomputer software 
and applications. Creative Computing. 

Every month Creative Computing provides 
you with a continuing education on everything 
related to microcomputers and computer 
equipment. Useful articles, “how to” tutorials, 
exciting new applications, games and “no 
holds barred” reviews of the latest software 
and equipment make up a major part of 
Creative Computing's editorial content. 


We give you probing features on program- 
ming breakthroughs and important news. Plus 
in-depth articles on elementary, intermediate 
and advanced software and applications 
topics—to help you develop your knowledge 
and skills, save hundreds (perhaps thousands) 
of dollars in unneeded software, discover uses 
for your personal computer that you might 
never have considered. Articles that increase 
ee overall “computer consciousness.” Here's 

OW: 


Our tough, no-nonsense equipment pro- 
files arm you with the tacts befora you walk 
intoa computer store You'll know the nght 


questions fo esk and how to cut through 
the jargon and sales hype We give you 
authoritafive guidance in deciding what 
you naed, what you don't naad—and 
what's nighf tor you and your pocketbook. 





Creative Computing 
features the state of 
the art. 


Columns on tha mosf popular parsonal 
computars, a "software legal forum,” let- 
tars fo tha aditor. Raviaws of books, 
pole organizations, dealers and events. 

escinating interviews with leading inno- 
vators, equipment designers, program de- 
velopers and game inventors—man and 
women who'll grve you a real gimpse of the 
future! 


CAVE LIDT 33° nn] 


hn ; 


Creative Computing -Po. Box 5214+ Boulder, Colorado 80322 


YES! Send me Creative Computing for: 
C One year (12 issues) for $19.97—I save 20%! 
(CO Wo years (24 issues) for $36.97—-| save 26%! 
C Three years (36 issues) for $49.97—| save 33%! 
Savings based on full one-year subscription price of $24.97, 


Check one: [[] Paymentenclosed. [) Bill me later 


Mr. /Mrs. /Ms. 


(please print tull name} 


Address A 


City. 
State 


Ottar vad in US and possessions only Please allow 30 to 60 days tor array ot tirst issua 





wes FW 


BHS75 


Zip. 








JEWEL.™ A NAME TO KNOW. 
Our company’s been largely an unknown quanilty on 
the natlonal scene until now. But watch out, we're mak- 
Ing our Identity public knowledge, and the word JEWEL 
Is bound to spread quickly. Because we happen to 


have some remarkable products tor the computer Industry. accounts Receivable eign Write-up* 
& Billi 
JEWEL ACCOUNTING SOFTWARE. AccourisReceivabie, Rec astets, a, 





Our systems are easily the most powerful, feature- _Bing.Ainventory = Materials) 
9 

packed accounting programs available for micro — order Entry Medical Accounting 
computers. An Idle boast? Hardly. For years, JEWEL™ — Accounts Payable Perscoal lak Package 
ayr (‘What If” & Proforma 
systems have been a pleasant surprise to even the most General Ledger, Tox Planning & Prep- 

* jtandard aration, Prepar 
sophisticated users. Reason? They're tar and away Gartral lesen Sate Roturra res 


superior to the nationally-known companies’ micro ver- ~~ complete 
slons of accounting programs that were originated for oe {nepedes Favor iced hoes bread Sree! inleriaces 
larger hardware formats. Ours were written Just for micros. _ Receivable for progress billings 


FULLY INTEGRATED, FULLY INTERACTIVE. 
That's not something we say just fo sell our packages. 
I's something designed Into our basic accounting con- 
cept from the very start that makes us different. Our 
Generai Ledger Is automatically updated by data trom 
Accounts Recelvable, Accounts Payable, and Payroll. 


Our Client Write-Up interfaces with Fixed Assets, Payroll, 
and electronic spread sheets. And our Job Costing 
allows progress billings. 


In short, we've got more performance—lots more. And 
that means much higher efflclency and many more 
management tools tor the busIness executive. in LETT Cte Pc. rr 
designing our accounting packages, veteran en-  systt 
trepreneurs guided some of the keenest minds In pro- 


gram writing to meet the needs of growing businesses. 7 

After years ot proven success and painstaking retining, 
they'll now be avallable nearly everywhere. 

SYMBOL™ THE DAWN OF AN ERA. 

Whlie JEWEL accounting systems are revolutionizing one area, a breakthrough Is coming 

In another. It's SYMBOL, an amazing system that converts ordinary type Into customized 

graphic art by bending, stretching and altering it to sult just about any whim imaginable. 

SYMBOL creates exact, sharp-lined contigurations ot type—outlined, shaded, or solld— 

and does It automatically after a few simple data entry steps. Dozens ot type fonts are 

available, with more on the way. The implications for charts, plans, signs, reports & pre- 

sentatlons are enormous; imagine perfect lettering from fractions ot an Inch to wall size! 


fo 
rn e.r 


Ail our software systems are compatible with any MS-DOS version up to 2.0. JEWEL software 
will be available In multiuser (Ethernet & other networking) as well as Xenlx-type formats. 


DEALER INQUIRIES INVITED: MANUFACTURERS REPS: 
JEWEL Business Systems & Wt you're looking lor a strong line of 
SYMBOLTM exciting products, contact our 
me toes Soup a aie 1 ORCS ict role about The Heritage Group 
ion .. Suite ai mn a 
Costa Mesa, CA 92626 represertative. 644 Anton Bivd., Suite 720 
TOLL FREE TOLL FREE Costa Mesa, CA 92626 
4-800-227-3283 1-800-227-3283 7441662-6999 


JEWEL Is a registered trade mark of JEWEL Accounting Software © 1983 by 
Heritage Holding Inc. Occupational Computing Company 14903 
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SORRY CHARLIE! 


If you just bought a 16-bit PC with o 160K drive. 128K RAM. MS-DOS. o 
Word @ssor ond an Electranic Spreadsheet you're going to be sony 
you read this od. Why? Because In October, Sc Systems (with 
considerable help from Sanyo) will give you oll this ond more with the 
introduction of the Sonyo PC Plus at 5995! 

in addition. we will pretest your PC Plus system, make user copies of your 
software and include your choice of on Amber or Green moniror. 


Not only Is the Sonyo PC Plus priced less than one-third that of o 
comparably equipped IGM-PC®. It is olso less expensive than most 8-bit 
computer packages. The PC Plus will run most sofrwore developed forthe 
IBM-PC®, res expansion slots ond Is backed by over 50 Sanyo 
service centers nationwide. 

Plus - Thanks to its brushed. stoiniess-stee! finish. the Sanyo PC Pius looks 
more expensive. yet tokes up less space. 

if you haven't mode your computer decision yet, give us o call. We ore 
naw roking reservations for the Sanyo PC Plus. Derrer sofe than sory! 


PC Plus $995 
PC Deluxe call 


TELEVIDEO 


New from Televidec! The Televideo 

1603 features © 14” green screen, duo! 

floppys. two serial ports, 125 K (expare 

sable) CP/M and MS-005. ond even o 

Mou: . Loco’ service avaialble via 
ohorge). 

$2330 


Call for prices on other Televideo Systems 


ZENITH 110-22 ...$2699 


~ COLUMBIA 


its rhe 38 LES, compatible poroble with 
a ® green built-in screen. duc! 320K 
drives, and MS-DO5. CP/M-86, Bosico. 
The Pertect series, ond more addition! 
free software than we have room to jis, 
Pius. they re bocked notlonwide via Bell 
& Howell 


Columbia VP $2349 
ALTOS 16-bit. .. Cail 


Ne 
SK 


QUAORAM 


64K Quodboard 
256K Quodboord 
Quodlink 


Scottsdale Systemsu. 


617 N. Scottsdale Road, Suite B, Scottsdale, Arizona 85257 


== (602) 941-5856 —. 


Cail 8-5 Mon.-Fri. 


x ‘We penicipare in erbirration fer business end cusemen through the Berer 


Business Burecu ef Maricope County. 


__ SERVICE/ORDERING 


$210 
5514 


Smanmodem (300) 
Smanmodem 
(1200/300) 
residents add 6%. Prices subject to change product 
weeks ro cear 0-20% restoc! 
point of shipment. CP/M and 
registered trademark 
Intemational Business Machines 


/M are registered 


INTEGRATION. Prices listed ore for new equipment in factory sealed boxes with monulocturer + 
waranty. We will pretest your equipment integrate your system. configure your sofware. provide 
special cables. etc. for an additional charge Call for prices. 

ORDERING: MAIL ORDER ONLY. Prices listed ore for cosh. No COD 5. We sell ono Net 50 
basis to Fortune 1000 companies ond Universities with 


cred PO $. charge cards add 2%. Az. 
to avoliabiiity Personal checks toke 3 


fee for retumed merchandise 
trademarks of 
of MicroPro Inremationc! IBM and 10M PC ore registered tra 


SOFTWARE: Sold onty w/systems. nor warantied for suitability 


OKIDATA _ 


The new Microline 97's ond 99's feature 160 CPS, 
dratt mode, 40 CPS. comespondence mode. 
Star 


serial card odd $91. 
Micoline 92 $489 
Microline 82 $9089 
Microline 93 $695 
Microline 64 $969 


Gemini 10X . 
Gemini 15 
NECB029A f 
Tolly 160L/trac_. 
Tally 180L/trac 
Inforunner Aitemon 
IDS Microprism 
HIGH SPEED 
Anodex 9620A 
Qontex 7030 
1-810 
Prism 132 
“loaded” 51469 
Prism 80 
“leaded” $1369 
LETTER QUALITY 
PRS500 


Sitver Reed 550 
550-Serial 
NEC 3510 
NEC 7710 
Siver Reed S00 


$509 


$1399 
$1562 
$1265 


DTC-380 


Reploces rhe Dolsywriter 2000. Uses the 
s0Mne printwheel dbbons. and troctorteed. 
‘Will run serial porailel or IEEE 488 46K 
butler standard uses Diablo codes. 
$1044 
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SOFTWARE/DAVE WHITEHOUSE 


A home chess master engages two new programs for 
the PC. His recommendations: Read up and wait for 
something better to come along. 





Biding Your Time With 
Computerized Chess 


Chess Partner 
Scott Murray Software 
3326 Graneda Ava. 
Santa Clara, CA 95051 
List Price: $24.50 
Requires: 128K, one disk driva, DOS 1.1, 
color monitor. 
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SPOC, the Chessmoster 
SDL Corporetion 
50 W. Brokaw Rd., #64 
San Jose, CA 95110 
List Prica: $39.95 
Requires; 128K, one disk drive, any 
monitor. 
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In creating games for personal computars 
the designar is confrontad with a choica of 
two routes. He may, on the one hand, wish 
to taka advantage of tha computer's graph- 
ics and sound capabilitias and build a 
game around them. Spoce Invoders is a 
classic example of this sort of game. With- 
out computers there would be no Spoce 
Invaders. Altarnativaly, the designer may 
simply wish to take an existing boerd, 


| tard, of Word gatue and Write & tompttet 


version of it. Since the computer may be 


programmed to take the plece of e human 
Opponent, two-participant games, such as 
chess, are particularly appropriate for 
computerization. 

The difficulty in programming chess or 
any other game, such as bridge or check- 
ers, is that while it is straightforward 
enough to writa a program to “play” 
chess, it is quite another matter to write a 
program that challenges the average chess 


pleyar. 





Tx COMPUTER 
may be programmed to 
take the place of a 
human opponent. 





Asa chess mastar and professional pro- 
grammer, I heve elweys looked at chess 
programs with interest. I was especially 
intrigued to learn thet two hed recantly 
been written for the IBM PC. Aftar all, a 
very reesonable chass program, Sorgon, 
tnd been wiilten yours go-to Tat with OK 
on a Z80-based system. Since software 


PC MAGAZINE #49 SEPTEMBER 1983 


markateers may reasonably assuma that a 
PC will have at least 64K of memory and 
one disk driva, a much more sophisticatad 
progrem should be vary easy to produce. 
In addition, tha 8088 procassor is much 
more sophisticeted then the Z80. It is fast- 
er and its instruction set is far more pow- 
erful. Last, and not least, tha PC hes more 
than adequate graphics capabilities that 
can be used to produce e lifelike chess- 
board. The original source code for Sorgon 
was publishad as a book in 1978. Its 
authors, Dan end Katha Spracklen, wrote a 
very readabla manual for producing a 
chess game on a microcomputer. 


Howdy, Partner 

The first PC chess progrem to reech my 
desk, Chess Partner, by Scott Murray Soft- 
ware, came in an attractive little folder 
that coordinates plaasingly with my shalf 
of IBM software. The documentation, 
though it was typesat, was limited to a 
very brief three and a half pages. To my 
amusement it did not explain the rules of 
chess. This does not seem to be a great 
hardship. One of the edventages of com- 
puterizing games such as chess is that 
most purchesers of the software elreedy 
enw how 40 play Une pare. Fe booklet | 


also had the annoyingly consistent prob- 





Good News for 
VisiCalé Users! 


amit 
liilitii 
Hittites 


A SUPERIOR 
INTEGRATED SOLUTION 


Our StretchCale product adds two dozen new com- 
mands to VisiCalc. Coneparéc to oft bescina tnte- 


grated products you ob! 
a ee ico ET aad rents with super 


quality 
— Easierto use because you type fewer keystrokes 
— The ability to easily program the function keys 
— Faster sorting and report generation 
The StretchCale program uses a sophisticated 
operating system technique to add three major sets of 
features to your VisiCalc: 
e GRAPHICS; Eight kinds of charts and graphs 
allow you to uncover important trends and pat- 
tems behind that mass of numbers. View the 
graphics in your choice of color or monochrome. 
Or print them. Either way, you gain immediate 
impact from your data that those rows and col- 
ummns just can't provide 
e SORTING & REARRANGING: Need to 
examine your budget, portfolio, or sales forecast 


your spreadsheet 
you like the convenience of obtaining a single- 
alge [summery ol ailnige sprecomieriu 3 
single command? A REARRANGE command lets 
you instantly set the columns of your 
in any order. 
« KEYSAVER™ COMMANDS: Store a series 
of VisiCalc commands under a function key. One 
keystroke and the StretchCalc program exe- 
cutes then for you Up to 66 sets of VisiCalc and 
StretchCalc commands can be stored ina single 
diskette file. No more memorizing the right 
sequence or recovering from costly keystroke 
errors. 
The price is more good news. StretchCalc Version 
1.3 has a suggested retail price of only $99 And com- 
ing very soon is Version 2.0. It adds many new fea- 
tures including data retrieval. It will be available as a 
low-cost upgrade to Version 1.3 customers or sepa- 
rately at a suggested price of $139 
more information? Call toll free at 
{800) 322-4110 or In Oregon call (503) 626-4727 
We'll provide you with the name of a dealer so you 
can see for yourself just what you're missing. 
Attention New Software Retailers: Call us for informa- 
ton on our Dealer Support Package. 


7: IBM of COMPAQ PC pe ieee 


Color/Graphics Adapter 
hades Version 11 ot Version 2.00; 
VisiCorp VisiCalc, Extend 256K" of “S12K") 
Vase SM Vaca Venton Tt of greater 


a VisiCorp rade: 
Epson American, Inc, COMPAQ isatndemarkol COMPA 
Computer Corporation. 


ARLLLT ISSN ™ 


MULTISOFT CORPORATION 
14025 S.W FARMINGTON RD. 
BEAVERTON, OR 97005 
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lem of spelling en possant as en pessont. 
This made ma worry a bit about how much 
chess the author or authors ever played. 
To my astonishmant the program 
requires 128K and a color/grephics board. 
Since chess games beve been programmed 
in es littla as 2K, 128K can only be consid- 


FIEVER 
have need of a 
cockroach on a graphics 
display I will not 
hesitate to model it after 
the Black Queen in 
Chess Partner. 


ered excessive. It's totelly unnecassery for 
a good geme which alas, Chess Portner 
does not provide. After trundling over to 
the local ComputerLand, which kindly 
provided ma with a PC-XT, I tested Chess 
Portner's prowess. After prompting ma for 
one of six skill levels, it asked whether I 
prafarred White or Bleck. Being en experi- 
enced chess pleyer end no fool, I set the 
game’s skill level at one, the lowest, end 
chose the White pieces. 

Now, I consider myself an open-mind- 
ed parson when it comes to grephics dis- 
plays on computers. I realize thet I em not 
going to get a displey that is as plaasing to 
the eye as a fine walnut and meple chess- 
boerd with a set of classically designed 
Staunton chessmen hendmade in box- 
wood. On tha other hand, I certainly wes 
not prepared for what I saw next. A purple 
and pink chessboard took form before my 
eyes, followed by the most unprepossess- 
ing sat of chassmen I have ever seen. 
Thase pieces did not ettempt to duplicate 
eny design aver used in printed chess dia- 
grams. The knight wes recognizable, 
though a bit squashed, the rook wasn’t too 
bad, but the bisbops end pewns eppeared 
to heve melted into shepeless globules. 
The queens were truly astounding. If I 
aver heve need of a cockroech on a grapb- 
ics displey I will not hasitete to model it 
after the Black Queen in Chess Portner. It 
actuelly has two little legs. Apparently it 
also axhausted the creative energies of the 


dasigners who gave up on the king, which 
is simply represanted by a larga K. 

As for the game itself, Chess Portner 
wants moves entered in what is known as 
long-form algebreic notation. If I move my 
king pewn up two squares I must entar e2 
e4. It would be convenient if the geme 
allowed you to use descriptive notation 
(P-K4) or short form algebraic (e4). The 
first formet is more common, the second is 
quicker. However, entering e2 e4 is no real 
hardship, and I'm sure this has helped to 
keep tha program from growing bayond 
128K. 


Leveling Out 

On level one, Chess Partner replies 
almost et once. It only expended a total of 
7 seconds to lose the first geme: 1. e4 
e5 2.Bc4Nf6 3.Nc3Bb4 4, d3 B:c3+ 
{et a second e move Chess Portner was no 
doubt delighted to heve something to cap- 
ture) 5. be3 d5 6. ed5 Nid5 7. QF3 
(Let's see how it responds to cheep 
threats) N:c3 7? 8. Q:f7 mate {not well). 
So much for wondering ebout alpha/beta 
pruning or whether some new method of 
move persing hes been discovered. 

Now parhaps this wesn't antirely feir 
on my pert. So I resat the ebility leval to 
two and triad again. 1.c4.d5 2. cd5 Nd7 
{at laast Chess Portner is original.) This 
move, however, Ioses e pewn. I won 
quickly while gorging myself on Bleck 
pieces. This was beginning to pose e 
dilemma. Chess Portner’s instructions in- 
dicete it hes only six levels of skill, the lest 
three of which “are deemed too slow for 
normal gamas.” Sinca ComputerLand has 
et least some passing desire to sell the sys- 
tem I was using, I wesn’t at all anthusiastic 
ebout sterting e geme et a higher level. A 
normal tournament game runs about 4 
hours. I shuddered to think how meny 
meels I would miss at level six. So I triad 
the manuel's suggestion of using the high- 
er levals to solva e problam. I want beck to 
the menu and salected problem moda. 
Chess Portner then went through ell 64 
squares of the board, prompting me to 
enter a piece. I decided to give Chess Port- 
ner e devious computer chess problem. 
White king on c2,e White pawn on g7, end 
the Black king on e1. White is to mova end 
mete in two moves. Sinca 1. g8=(Q} is 
stalemete, the solution is 1. g8=(R)! Ke2. 
RaB mate. This little problem, published 
in 1868 by E. B. Cook, is devious only 
because so many computerized chess 








- Whyare the Fortune 500 
Companies choosing 
~~ Compucart? 










SECURITY * MOBILITY * ADJUSTABILITY 


he Compucart holds your PC monitor, keyboard, disk drives, 
enh expansion chassis, software and manuals. You Jock 
them safely away with your personal key! Its adjustable design 
accepts most PC systems, takes only 4 sq. feet of floorspace, and 
rolls easily wherever needed. Three models in four tasteful colors. 


For the executive who may choose, Compucart is the obvious choice. 


Manufactured by Versa Tec Corporation CIRCLE 199 ON READER SERVICE CARD Patent Pending 
P.O. Box 2095, Tampa, FL 33601-2095 Telephone (813) 251-2431 Call Toil Free 1-800/237-9024 


Personal Computer 
SMARTWARE™ 





Revelation™ Data Base for 
IBM PC & XT $595 
Revelation™ BASIC $300 


Large System Relational Database 


now available for IBM PC 
© Variable by h records 
U SK in length 
ie 's night 65,000 characters) 

a ep) coutiguied for ppeaise hans 
e cal ofr su; ior Num! 

crunching sigs 

© Report writer with many levels of sore 
© Data compatible wich Pick™ 

ie system mini 

er i + handles files as large 
is bo OS espa 


IM PC, Columbia, i Compact, 
tens etc. compatible 
oan more features 

bit technology, noe old fashioned 


Bb techni 
ebbleg than most mainframe 


data bases 


The Big Picture™ 

Financial decision makin; 

VisiCalc on Apple Hl, 

e “What if’ your 5 year personal 
: Cashflow gel 


$175 
tool for 


- Balance Sheet 
© Provides evaluation of different 
strategies with sensitivity testing. 
© Similar model done by a bank cost 
$5,000 per run! 
¢ Superb documentation 
¢ Multiplan version soon 
Dealer inquiries invited 


CYPHER, 121 Second St. Sam Francuico, CA 94103 


NAME 
COMPANY 
AOORESS 


CITY. STATE______._ Z1P. 


800-SMARTWARE 
Visa/MC accepted 
In California 415-974-5297 
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games don’t know tha rulas about under- 
promotion. They only allow queens. 
Chess Partner wes no exception. It whir- 
red and ground for 7% minutes and 
played 1. Kc1. Further investigation 
revealad It only allows pawns to ba pro- 
moted to queens and knights! Amazing. 
Acomputer chass gama ought to at laast 
play by tha rulas of cbass. Anything lass 
is totally unprofessional programming 
practica akin to writing e General 
Motors payroll systam that doesn’t 
allow for en incoma tax in State of 
Michigan. 

So much for highar levels of pley. I 
set Chess Partner back to laval three, 
described as "slow, but very smart and 
eggressiva.” Tha gama procaaded 1. e4 
e5 2.d4ed4 3.c3. This is known as 
the Danish Gambit. Aftar waiting for 
more than 10 minutes for Chess Portner 
to reply, I wished I had e Danisb to 
munch on. Sinca this is totally outra- 
geous (A 40-mova gama was golng to 
taka et laast 6 hours if I responded 
instantly), | aborted tha game and called 
It e day. 


No Sicilians and Other 
Complaints 

I also discovered a number of other 
interesting features of Chess Partner. 
Pressing Esc aborts the game. This is nice, 
but if you press the key accidentally, tha 
game is over. Thare is no prompt to esk 
whether you really intend to quit play. 
Sinca Escape and 1 are naxt to each other 
on tha PC’s keyboard, itis vary easy to per- 
form tha alectronic equivalent of throwing 
the board and pieces at your opponent. 

Chess Partner wants you to castle by 
capturing your king with your rook. This 
is all right, but it would have been nicer to 
have simply been allowed to move my 
king two squares, es in a real game. Chass 
Portner is endowed with an opening 
“book” that allows it to respond quickly 
on the first two moves. Common se- 
quences are hard-coded in the program 
whila it stores unusual sequences in a 
small disk file. If you open 1. e4 it 
responds 1... a5 instantly, whila lf you 
try 1. e4 it reeds the diskette and than 
plays 1... e5. You will notice that I said 
“itresponds 1... e5." Thet’s right. It only 
plays 1... e5 in response to 1. e4. No 
Siciliens, Frenches, Pircs or enything elsa. 
If you don’t think this is a drawback, about 
ten games will convince you otharwise. 
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You can't practice against a variety of 
openings. I tried satting up the first moves 
of the Sicilian Defence, 1. e4 c5, which 
was tedious to start with, but which 
revealed anothar probiem with Chess 
Partner: If you set up e position, it always 
movas first. 

Chess Partner also hes soma bugs. It 
wouldn't allow Black to castle queenside, 
though White could. It elso has some 
problems displaying its menu screen 
properly. 


No Game Is All Bad 

Thare are some features of Chess Part- 
ner that | lika. It hes two clocks that dis- 
piay the eiapsed time of each player end 
even tick audibly. I'm glad the authors 
took adventage of tha PC’s clock to do this. 
The ticking can be turnad off if it bothers 
you. Being a tournamant player who plays 
most games with clocks, ] found | ectually 
preferred the ticking sound to the eerie 
quiet of Chess Partner's interminable 
thinking. Chess Partner eiso aliows you to 
changa the skill level at any time and to 
retrect moves. I know real chess pleyers 
can't take back moves, but part of the rea- 
son to have a computar chess game is to 
practice. Tha manner in which Chess Part- 
ner retracts moves is enother thing. It sets 
up a fresh board and proceeds to replay 
the entire game except the Iast move. I'm 
glad I didn’t retract the last move of @ 60- 
move game! While this method might 
antertain tha naighborbood children, it is 
slow and unnecassary. Since Chess Part- 
ner obviously retains all of a game’s 


[ ACTUALLY 
preferred the ticking 
sound to the eerie quiet 
of Chess Partner's 
interminable thinking. 


moves, it could just pley the last move in 
reverse (e4- e2 instead of e2- e4). 

Chess Partner also is not copy-pro- 
tected, and the publishers offer to replece 
any defective diskettes within 60 days 
after purchase with a "sincere apology.” 

Ilika Scott Murray's ettitude in regard 
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M.B.I. QUADRAM CORPORATION 
The Uitimste Peripheral for your iBM PC Quedboard: 
| MONTE CARLO™ GT” CARD The memory board forthe IBM featur- 
Fiva Functions — Memory:SenalPeralial/Clock/Joystick us ‘ - oe ee 
. jemory ° Fully axpendable from to * Clock Calendar 
: One IBM Compatble Centronics Parail Port ~ Pareliel Port + RAM Disk Dove 
] + One IBM Compatibia Asynchronoua Communication Port « Asynchronoue (RS232) Senal Port > 64K, 128K, 192K, and 256K 
« Clock/Calendar (Bettery-backed) with Alarm PRICE IS TOO LOW TO PUBLISH. CALL FOR PRICE. 
« Dual Port Joystick Interface Microtazer: 
« Future Upgrade Options. Direct Connect Modem a * Buffering from 8K to 64K + Parallel/Parellel: Parallal’Senal: 
5 (4-32 pages of text) Senal/Senal evailable 
si ¢ Panter and Computer Independent « Compute while you pnnt! 
NEW from M.B.i. 
The Monte Carlo™ Quatro” Card 
Same teatu' the GT™, but without the Jo! DISKETTES 
| — wes a SCALL TANDON Drive Special 


Kangaroo: 
The disks with the “jump” on the com- 
petiton Outstanding value with Library 
Case and e ten year warranty. 

514" SS/DD (Box of 10) . $21.95 
5%" DS/DD (Box of 10) . $30.95 


Double Sided Double Density: 


ALSO FROM M.B.1. 
| tc — MAGIC 
Prom Chip 
Programmable Graphica Screen Dump 
Print Spooling up to 64K Terminal Emulation = 8s... 


ONLY $245.00 
SIEMANS DISK DRIVE 


Double Sided Double Density; 
320K Bytes of Storage 
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MONITORS SOFTWARE ante — 
Amdek: Ashton-Tate: 514° SS/DD (Box of 8) $14.95 SHUGART HALF 
| Color | $299.00 D. Base Il $47$.00 51%" DS/DD (Box of 6) $19.95 HEIGHT DRIVE 
Color. $499.00 0 NEWII Dysan: Shugart Quai lbh 
Continental: ysan: ugal ty now avellable 
eo ceo inh Si7ec0 | Home Accountant Plus $99.00 | Outstanding LOW Pnce for your IBM $235.00 
| 3104 Amber (iBM) ’ $179.00 Litetree Systems: Rinene BS ke cel Sell A 
BMC: vo $169.00 Verbatim Diskettes: i MAYNARD 
Sincere fates | “Seeete ead mene) | Siena ME | 5 parcercie erro 
: 3 Su a $299.00 Va! % ) 9.95 loppy Dis ntroller for 
| geal a Ss poste $149.00 Eiephant Diskettes: With Parallel Port $219.00 
can ssae50 Visicorp: ae sscp (Bex oI 10). $22.95 With Sena! Port $249.00 
. : Ya? (Box of 10). $29.95 
1212 Color Composita. «$299.00 256K Visicalc $185.00 ‘ : 
1203 RGB Hi-Res Color $599.00 Visitrand/Visiplot $229.00 | Library Cases 5% only $2.00 aa. ACCESSORIES 
| zenith: ae eed T & G Products: 
ee $109.00 | advanced Visicalc ssz000 | PERCOMHARDDISK | 182! od 
act $145.00 reagan Soe for your IBM, Apple, TRS-80 aor ; ‘ 
I Princeton Grsphics: Vierschedula $229.00 5 Megebytes SCALL Monte Cario Joysticks $ 39.00 
AGB... SCALL 10 Megabytes SCALL Joystick Adapter $ 14.95 
= 15 Megabytes SCALL Gibson: 
\ MODEMS 20 Megabytes SCALL Light Pen (IBM) $259.00 
D.C. Hayes: Cermetek: 
Smartmodem 300 Baud $209.00 1200 Baud Modem $549.00 COLUMBIA DATA PRODUCTS, iNC. 
Smartmodam 1200 Baud $525.00 NEW: U.S. Robotics: sana ‘BM ace al — = 
= 46 Be 4 3 
( Sragredar 1200B $489.00 ce Hayes Smartmodem compatible Se Oui oneea cond By geste eae Sesiscisreter 
Novstion: ‘yaar warranty * 2 Drives MS DOS Superpak: * Perfect Calc 
at nsase re ye ee MR err 
$119.00 1200 Baud $469.00 5 : acre ome Gaeta 
al 2 es Baud $455.00 Password SCALL . Sewanee Son. eon . herent a . Senter Custome” 
Cat (Acoustic) $149.00 Communication Support Support Hotiine 
NEW!i Coiumbia Data Products, inc. Portable Computer 
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eee oOoooooeEeeee 
For 24-hour’7 Days a Week Ordering & Product Information, catl “Compu-Line “” our Computer Modem Line 


1-303-279-4218 
Operates at 300 Baud Full Oupiex Look tor our 
Mon -Fn 7em toBpm — Sat-Sun 8am to6 pm (Mountain Stendard Time) | “Computer-Line” Storee 
ORDER DEPARTMENT: COMPUTER-LINE. inc * 1019 Bth Street * Golden. CO 80401 opening throughout the U.S. 
COMPUTER-LINE ot Denver « 1136 So Colorado Bivd « Denver. CO 80222 Write for our Franchise Package. 


TERMS AJ! pnices refiect a 2 9% cash drecount All 9000s acknowledged tauity On <acewy by the CuBomer anil Oe repared oF repisced st oUF cescretion Customers Must cal tor an AMA number betora retuming any goods Thes tacktates 
Our Quick ellendance to lauity goods We reserve the nght to repay or return Io the manulacturer for repay atl goods becoming tauity writin the specded warranty penod Any goods (hardware OF scttwara) retumed tor restocieng are subject 
to a 15%. restoctung fee al our ducretion The charge tor cancellakon of orders 1s 20% st our diecrenon No returns on sofware We accept no responsibity tor any felse cisims made by manufacturers Fnoes quoted for stock on hand and 
subject lo Change without nohce Speciaksts in APO and imempnoral deivenes Plasse add 5% irmumumum $5 00) for shipping APO acid to al pices 2% tor stppang jmrumum $3 001 Piease alow 10 working day* plus mail bine iff an Orcer 
16 mauled wn tor recent of ak UPS deivered goods 
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Micro-Mainframe Link 


Replace your dumb terminal with a Blue Lynx equipped 
PC or XT and still have the full facilities of your terminal! 


1 Do offline processing with data from your mainframe, and Over 500 instal led 
send your resuits back to it. 
Extended upload/downioad features aiiow easy unattended 
operation—perfect for autoanswer environments. 
Develop and test new mainframe appilcations offline on the 
PC, then fet BLUE LYNX upload your debugged source code. 
Save on connection costs and conserve CPU resources by 
going ontine only for the jobs the mainframe can do best. 
Have access to the full range of software avallabie for the 
PC—for spreadsheet caicuiation, word processing, time 
management and more. 
Use fuli printing capabiliities—iocally-initiated print, 
host-initiated printer echo and host-initiated printing 
independent of terminai display. 
@ Work at home, if you iike, with the fuii resources of your 
mainframe and your PC. 
Get a superior combination of features at a truly 
competitive price. 
Get a product that is fully supported, soid by the 
peopie who deveioped it and who can provide 
custom-environment versions on request. 



































Why play dumb? Let BLUE LYNX do the talking. | 
Choose the package you need: | 
| 


3276 emulation with SNA/SDLC or ee 
Bisynch, hardware and software | 
package $690 complete or $1230 | - 
compiete for SNA/SDLC and Bisynch, _| ‘s 
software seiectabie —ali versions. { 
Avaliabie now. 

i 


5251 emulation for 
$/34, S/36 & 8/38 

users, hardware and 
software package $690 
compiete—Availabie now 


VIERM 

DEC VT100/52 
emulation 
software package 
(requires [BM 
Asynchronous 
Communications 
Adapter or 
equivaient) 

$125 compiete— 
Avaliabie now 


(212) 684-7788 


) oecouanp 
 SUSUEMM|S ne. 


: , 25 Waterside Piaza, NY, NY 10010 
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to copy protection and replacement. Tbe 
publishers seem well-intentioned, but 
this product should not be on the market. 
It is inadequate and unfinisbed. The pro- 
gramming is unprofessional, and no care 
was taken to make the game easy to use. A 
lot of work needs to be done. 


Here Comes the Master 

The second chess game appeared sev- 
eral weeks later in my mailbox. It has the 
terribly pretentious name of SPOC, the 
Chessmoster. SPOC stands for Selective 
Pruning Optimization Chess, which the 
autbors claim is a new algorithm for the 
game. 

Anyway, the instructions for SPOC 
won't tell you how to play chess. They do 
tell you, however, about going to jail if you 
steal the program and about how you are 
going to be out of luck in the case of a bad 
copy. SPOC is copy-protected, but the dis- 
kette is only warrantied for 90 days. 
Worse, if you get a bad copy it will cost 
you $4 to have it replaced. This is an out- 
rage. Regardless of what merits the game 
may have, | would not buy it for this rea- 
son alone. 

Like Chess Partner, SPOC devours 
128K of memory, but it at least gives you 
the option of using a nongraphics monitor. 
I feel this is an essential of a good chess 
program. After all, chess is not really a 
very graphic game. The only reason for 
graphics at all is so that you won't have to 
use a chess board. 

Feeling that I might have worn my wel- 
come a bit thin at ComputerLand, I went to 
Computer Mart with SPOC. Again I was 
kindly provided with an XT for my use. So 
I booted up DOS and inserted SPOC. The 
instructions for the program dwell upon 
this procedure for two entire pages in 
what I would not consider to be the most 
illuminating introduction to using dis- 
kettes under MS-DOS. SPOC then 
prompts for a level of play (1-9). The 
authors have the courtesy to tell you how 
much time SPOC will spend on its moves 
at each level. At level 1 SPOC will spend 
about 10 seconds per move. At level 9 it 
will take 60 minutes. Unless you are run- 
ning a business burning-in PCs, I would 
suggest you not play any game at 60 
minutes per move. The authors mention 
that level 6, which plays at 3 minutes per 
move, is tournament level. This corre- 
sponds to 40 moves in 2 hours, a some- 
what slow time limit for American tourna- 


ments, but within reason. You could play 
a game in about 4 bours at this speed. 
SPOC then asks wbether you are using 
a color/graphics display and if you want 
the moves output to a printer. This is a 
nice idea. You can get a hard copy of a 
game as you are playing it. Since SPOC 
will save games ona diskette if you desire, 
it also asks whether you wish to resume a 
previous game that you saved on a dis- 
kette. At level 9 you probably will save 
your game frequently. Finally, SPOC asks 
whether you want White or Black. 


To the Board 

SPOC next displays the board. Lo and 
behold! It's also pink and purple. I bet all 
these authors wish IBM sold a pink mon- 
itor. SPOC features, bowever, a very 
attractive set of pieces. They look very 
much like a chess diagram and are easy on 
the eyes. I'm glad the authors recognized 
that bundreds of years of experience in 
publishing chess programs may have led 
to something aesthetically pleasing. 

SPOC has you move the pieces in an 


unusual manner. You use the arrow keys 
to position the cursor over the piece you 
want to move, then press Home. SPOC 
“picks up” the piece slightly. You then 





OU CAN 
get a hard copy of a 
game as you are playing 
it. 


move the cursor to the square you want 
and press Home again to complete the 
move. If you change your mind about 
moving a piece, just put it back on its orig- 
inal square and press Home. This sounds 
easy, but is very laborious. The cursor is 
not easy to spot and you may make a lot of 
keystrokes for a move. 

After SPOC replies, you must busily 
search for the cursor. Good luck. It's not 


Btrieve 


A b-tree based record retrieval 
system designed to solve all your 
application's database needs. 


interfaces to BASIC, Pascal, COBOL and C 


multi-key access to any 
] 


duplicate and modifia 


number of files 
e keys 


unlimited number of records per file 
built-in file integrity controls 
unsurpassed access speed 

efficient memory utilization 


Compare Btrieve's capabilities to any record management or 
iSAM system availabie and we are convinced that you will 
select Btrleve. Write or cali for details today. $145.00 


—S——— 


SottCratt Inc. 


Requires PC-DOS 


PO Box 9802 #590 Austin TX 78766 
($32) 346 8380 


Berieve is a trademark of SaftCraft, Inc. 
PC-DOS is a trademark of International Business Machines Corp. 
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there. Experimentation reveals that it's on 
the square where SPOC moved its piece. It 
just doesn’t show it to you. The more I 
used the cursor the less I liked it. The alge- 
braic notation used by Chess Partner is 
preferable. SPOC will displey captured 
pleces alongside the board and show you 
how much time was taken per move. I dis- 
like this scheme. I would heve been satis- 
fied to see the elepsed times for the whole 
game, es you would in a tournament. 


Balance Sheet 

SPOC is a much better chess pleyer 
then Chess Partner. The various levels 
provide e usable range of time limits, the 
display is good, and it really does pley rea- 
sonably. This is not to say SPOC Is not 
without problems. It is shot through with 
them. First of all, it allows only pawns to 
be promoted to queens. Honestly, it isn’t 
that hard to produce e chess game that 
pleys by the rules. SPOC elso loves to play 
P-k3 as its first move (1. e3 as White, 1. e6 
as Black). This is safe, but has no other 
virtue. It also loves to give check. For 











Move your softwere into the fast lane! 
Bene king of your keyboardt 


SeARTKEY I™ gives you the power to convert any 
key to anything you want, as oftan as you want ine flash 
one keystroke can recali entire pages of text or axecute dif- 
ficus, repetitive commands 

You can instantly install all of your special function keys. 
No matter the terminal in addition, our exclusive “super 
shift” feature allows you to redefine any key while retaining 
nS orga ¥ vale 

in ahort, key does tt afl 
_SMARTKEY W"* is completely mvisible to other soft- 

_enhances eny program, such as WordStar™, 
dBase 41™, or Pertact Writer’ 

The critcs agree! 

“Greati Nothing like itl’ Peter McWilliams, Author of 
The Word Processing Book 


SManTKEY @™ rune on computers using 


dBase 11" is a trademark of Ashion- 





NO SPEED LIMIT! 


To order or obtain more information, call or write to 


HERITAGE SOFTWARE, INC. 


2130 & Vermont Ave , Los Angeles, CA 90007 / (213) 737-7262 
Deater inquines invited. 
Standard versions of CPNA.80™ CP/N-AG™ PC-DOS™ and 
ms.Dos™ Programe copyrighted by FEN BN Software WordSter™ Ja a rogisiered trademark of MicroPro, inc 
Software, 


Pertect 
tracer ark of Ovgtal Research came et ante bar MS-DOS” 19 a trademark of M 


instence, I took Black in the following 
game: 1.e3e5 2.d4ed4 3. ed4d5(A 
position thet more commonly arises from 
1.e4e6 2.d4d5 3.ed5ed5) 4.Bb5+ 
(SPOC gives check!) c6 5. Qe2+ (This 
reminds me of the chess aphorism, “Al- 
ways give check—it might be mate.” This 
is akin to saying ‘Always look at your 
shoes while you walk—you might see a 
quarter.”)Be7 6.BaSNf6 7.Bf40-0 8. 
Nf3 Re8 9. 0-0 Bg4. Black stands better, 
but SPOC has done nothing horrible. 
Chess Portner would heve given some- 
thing ewey by now. 

SPOC also has the annoying hebit of 
going back to MS-DOS when e game is 
over. You must keep rerunning SPOC 
every time you want to play a new game. 
You also cannot set up positions, retract 
moves, or play another humen using your 
PC as e $2,500 chess set. Chess Portner 
allows this last feature, but I don't feel it's 
worth mentioning in their sales litera- 
ture. 

SPOC elso hes no opening book to 
drew upon. This was e disappointment to 


SUPERCHARGE YOUR 
SOFTWARE WITH 








“Excetlent."* Infoworld 
“Versatile and retieble."” Lifelines 
Bela like @ sen it Shear nada: roi 
ea good weopia 

Time pistes and OMARTKEY wW™ saves you both 

and ati for only $89 

SMAATKEY iI™ is the original of its type end has 
been on the merket for more than two Beware of jook- 
alikes with fewer features and iess: sibiirty: 

Ask aboul SMARTPRINT™, SPOOLIU INSPOOL™, 
and other fine programs. 


is a trademark of 


inc CPIM™ ina 
ierosott 
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me in both games. Since PCs are endowed 
with disk drives, chess gemes should use 
them. Standard openings could be stored, 
or famous games from the pest could be 
put on the progrem diskette for the user to 
pley through. This would teke edvantage 
of one of the PC’s importent feetures. It has 


See PCS 


are endowed with disk 
drives, chess games 
should use them. 





@ mass storage device, end chess is e game 
with an immense literature that can easily 
be put on diskettes. 

Only SPOC provides you with the 
option of making e hard copy of your 
game, so I decided to pley a game and 
record it on a printer. Here is what came 
out: 


1 e2-€3 
2 e7-e5 
3 d2-d4 
4 eSxd4 
5 e3xd4 
6 d7-d5 


Not only did SPOC use an entire line for 
each player’s move, it invented e new sys- 
tem of chess notation. It gave each “half- 
move” its own number. Thus White 
mekes el] the odd-numbered moves, and 
Black makes all the even-numbered ones. 
Lest you think this is a wonderful idea, let 
me point out that moves have been num- 
bered the same way for 200 years so that 
move one encompasses both White's 
move and Black's reply. This is e sensible 
standard, and if the euthors hed ever reed 
any chess text, they might have encoun- 
tered it. 

SPOC offers another feature lacking in 
Chess Portner. Having used up all the 
paper on the printer, I turned my attention 
to SPOC's ability to save games. The 
instructions explein how to do this. You 
must use a separate diskette, but not just 
any diskette. SPOC hes its own scheme for 
saving gemes. Since you must use MS- 
DOS to run SPOC, no doubt you will be 
lulled into believing the wey it saves 
games hes something to do with MS-DOS 





WE TURN 
YOUR IBM PC. 


INTO A SMART 
TERMINAL. 





TEM 
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ani 
You don't really need to get keyboard and video emulation, 
your hands dirty to turn your throughput to 9600 baud, printer 


IBM PC into a DEC VT100 and support, and PC-Host file ex- 
VT52 compatible intelligent work change, in addition to the standard 
station. All you need is VIERM, capabilities of an asynchronous 
Saturn Consulting Group's termi- communications package. Call 
nal emulation software. VIERM's _ or write today. Our software 
features include full VT100 mechanics are standing by. 


Saturn Consulting Group Inc. (212) 675-7753 147 West 26th Street, New York, NY. 10001 
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CAN YOURS 
DO THIS? 


a ope 
files. Wrong. SPOC has a better idea. If the 
diskette you use hes anything else on it, it 
won't when SPOC is finished with it. Not 
only thet, but SPOC is eble to save the 
magnificent number of eight games per 
diskette. This certeinly allows for expan- 
sion. A 40-move chess game can be saved 


= 


diskette you use has 

anything else on it, it 

won't when SPOC is 
finished with it. 









FW ee LSet sad. tot ot ne at im ban | e in 30 to 240 bytes, depending on how clev- 

er you want to be. This is less than 2K for 
even the simplest of schemes. A tremen- 
dous use of e 160K diskette that can ordi- 


DISCOVER muLiSP TM narily hold as much as 320K of informa- 








The Artificial Intelligence Package for Micros. Hom. 

At leest SPOC can use a black and 
muLlSP includes: white monitor. Thet’s something. I tried it. 
@ Anintegrated environment for A.|. program development. A chess board eppears with letters for the 
@ Ahigh performance, pseudo-code compiler and interpreter men. The letters are white (or green) on 

for the LISP programming language. black for White and reversed for Bleck. 
§ Aresident, screen-oriented LISP editor and debugging Just try this on your PC. It is the most 
system. unreadable display I have ever seen. It is 
Available for your IBMPC™, Apple™ Il, and CP/M™ computers. impossible to follow the geme without e 
We also offer the muMATH™, the symbolic math calculator chess set, unless you know how to pley 
for micros. blindfolded. This is especially irritating 
since the simplest, nongraphic display is 
Se ee ee en ee ee 7 more attrective. 
{ YES! I'd like to know more about muLISP and muMATH. | R N B Q K B N R 
: @ Please send me more information today. 1 P P PPP P Pp Pp 
Address : 
' City State Zip 
| Company Position H 
L 


CS to ee OC ee oe as This very simple display is far more 
VISA MASTERCARD ettractive than SPOC’s. 
Finelly, SPOC is more expensive than 


THE Chess Portner. I cannot recommend it 
SOrT either. It hes the besics in tow but lecks 

significant development features. Some 

other feetures are hard to use. Like Chess 

WAREHOUSE Portner it needs a lot more work. I would 


p 4 suggest buying several good chess books 
P.O. Box 11174, Honolulu, HI 96828 * (808) 734. a 4a (AfterNoon PST) with your money @ndibrihing tip while 
1983 The Soft Warehouse tas : 
weiting for something better to appear. 
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HARDWARE 


KEY TRONIC, INC 
Enhances Word Processing Keyboard Model KB-5150 Famar 
key placement for touchtypetts Key legends msiead of obscure 
Symbols $ 20500 


QUADRAM CORPORATION 

QUADCHAOME AGB Color Monitor 
THE High Resolution Monmior for your (IM PC 100% IM 
‘Compatite includes cab 890 by 480 Resolution 16 colors 

$ CAL 

QUADBODARD Multuncton Board 
Ful expandatsity trom 64K to 250K 
Peratet Proie: Port Asynchronous RS232 Sens! Modem Port 
Programmable Clock Cavenaar RAM Dah Drive (sofware) 
64% warts at 3 29900 


MICROF AZER Prrier Spocter 

finns Butlecing fromm BK 10 $12% 

Any Printer Computer Combination: 

Why weet on your painter? Proes (w power supply) start af 

$ 130990 
$ CAL 
$ 22900 
S$ CAL 
$ CALL 


DUADCOLOR | IBM Color Card 
QUADCOLOR ¢ 640 by 200 
QUADCOLOA Ii! 640 by 400 
QUADLING 
STB SYSTEMS “SUPER RIO” CARD 

The Inuty uftimate IBM add-on Exght 6 Funckons on ene card 

0.64 256K) 186K w opt PiggyBack’ card) 

© Two RS232 pons one pavaieet 

© Clock Catenaar © Game Port 

@ Ponder Butter 8 RAM thak 


frp The Bow 


COLUMBIA 
DATA SYSTEMS 


ENHANCED I@M ALTERNATIVE 
TRULY IBM COMPATIBLE 


JBM hantware A software compatibility 11 a Mut-user 10 &4 com- 
puter 128K 2 pens! ports. 1 paralie! port and @ expansion sicts 
ura MS-‘00S CPM 86 of MPM 86 OASIS-1@ MS-DOS 
“Super-Pak” nctudes Macro-Assembier Diagnostca Gasca wico!- 
etgreprecs PLUS Perfect Wrter Speter Cat and Fie Fast 
Graph Space Commanders & Home Accountant $ Cau 


PRINTERS 


COLOR INK JET 
CANON A1210 7 color 30 shades 


Rocky Mountain Micro, Inc. 


10890 E. 47th Ave. 
Denver, Colorado 80239 


DRIVES 


QuUME 
QUME S SUPERIOR 
HALF-HEIAGHT 320K drive 
QUMETAAK 142 Features Ceramic AW Mead Advanced 
Stee! Bank Head Peadioner @ 4 Drve Dasy Chan 
capatnity 

TANDON TM 100-2 320K Dove 

‘SUM-LINE TMSO-2 


$ 24800 


$ 24200 
$ 25000 


TEAC HALE-HmIGHT 320K ORIVES 
FO $86 6 4 IBM compattie Put two wn one sot! Low power 
@an 0300 High rekabnuty $ 27900 


HARD DISK DRIVES 


DAVONG SYSTEMS. 
Car be wien Complete package inciudes Orve power sup- 
PY pofware and @ocumemabon § 10 er 15 meg 


5 meg $1515 00 


SEAGATE TECHNOLOGY 
S1206 Halt-Heght Orwe Proven pertormance 11 000 MTBF 5 
10 6 15 Meg avecabte Shipped w OTC Controter 
OUTSTANOING VALUE $ CAL 


MISCELLANEOUS 
ANTLSTATIC TOUCHMATS 
KRAFT, Joyonck 

Pactes 
TAG PRODUCTS, 


doyshen 
Trak Ban 


* MILE-HIGH SAVER * 


QUME'S SUPERIOR 
HALF-HEIGHT 320K Drive 


QumeTrak 142 Features Ceramc AW Head Advenced Stew 
Bank Mead Poshone A 4 0 Day apatyiity 


$249.00 


MONITORS 


AMDEK 200 Amber 

300 Green 

310 A GBM wnchuding cabie 
(Coton | compose 

‘Color 1 AGB (18M compateie) 
Greon High Mes. 

NEC 1201 Hi-Res Green 

1203 RGB (10M compattie) 
Amber 

Green 

usi Ambor ++-Res. 


ZENITH Green Med Res 


TAXAN 


MODEMS 


ANCHOR AUTOMATION 


ORDERS 
ONLY: 


IN COLORADO CALL: 303-371-2430 


SOFTWARE 


BUSINESS 
ASHTON TATE 
France! Pan Lang 
Base 
US Easywraer It 
Lotus 123 
MICROPRO Wordstar 
MICROSOFT Murgian 
SOFTWARE PUBLISHERS 
PFS Fie 
PFS Report 
PFS Graph 
SORCIM SuperCac 
WBICOARP Vacek 
Veecheduube 
ENTERTAINMENT HOME A EDUCATION 
AUTOMATLE SIMULATION 
Tempra of Apahae 
BROCERBUND Apple Pare 
CENTRAL POINT Cony It PC. 
COMPREHENSIVE PC Tutor 
CONTINENTAL Mome Accountant Pus 
FUNTASTIC Snack Attack It 
INFOCOM Zork 1 it ttt 
Deacene 





Suapended 

LIGHTNING SOFTWARE Master Type 
MICROSOFT Fight Simaator 
SIERINA-ON LINE Frogger 
BPINNAKER F aco Mater 

Bory Machine 

Most Amanng Thing 

Snooper Troops | 


COLUMBIA DATA 
SYSTEMS PORTABLE 


COLUMBIA 1800-VP 


256K 2 320K Sen Line Dives fF Monaor comen w MS DOS 
Super Pek (as deacrihed  Coluribus Osta Sysems secton) 10 ¥ 
10 1 8 wcower Were 32 ibe $ CAL 


DISKETTES & STORAGE 


OYSAN, 10 each $ «S500 
10 each 5" DS. DO 
10 each §'4 $8 00 
10 each $4 06 DD 
ZMAG 12 each 6’. S800 
LIBRARY CASE, 5 . 

DISK BANK, 5 « mieriock A server 
OFSK FILE 5 Elephant Trunk 


ELEPHANT 


TERMS AND CONDITIONS 
NO CREDIT CARD FEE 
Perona: checks (ancw 10 days te Clos) Vea Master Cord 
were ireneters nciude telephone number 
COO orders accepted $300 maxzmun $10 nonreturdebie 
surcnerge = AN products tactory sealed wih mhansacturer 5 
warranty 
POs accepted rem quaried cusiomens Approval needed on 
ON returng 10% restocking charge unises defective pais she- 


ng 

An Colorado teadenia acd 35% ames tan Cay A County of 
Denver readents additions! 3 6 ssies tax 

‘Shppre. Handing @ Insurance $500 tmremern 4% UPS 
ground UPS Biue Label rate quoted af te of order 

AN prices subject to change without nove 

Enport erders accepted trom toregn dealers Contact FL 
Kiendery ¢ Co TWX ¢10-940-2617 
Teephone Order Desk Hours @ AM to @ PM Monday trough 
Fréay 10 AM lo @ PM Saturiay Mountan Standard Time 


1-800-862-7819 


TECHNICAL ASSISTANCE & CUSTOMER SERVICE CALL 303-371-2430 VISIT OUR WAREHOUSE SHOWROOM 
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Sound familiar? Does your 
dealer turn into a ‘‘finger 
pointer’ when you need help? 

At SoftwareBanc we offer a 
complete system that doesn’t 
stop when your software is 
delivered. 


Careful Product Selection 
Do you get bewildered by 
the endless lists of soft- 
ware you find in most ads? 
Let us be your quality control 
department. 

We only sell the best pro- 
grams on the market. After a 
thorough evaluation we chose 
dBASE I|™ for data process- 
ing, and 1-2-3” for financial 
management. 

Our complete line of add-on 
products help you to continue 
to get the most from your 
software. 


Expert Technical Support 
When you buy software from 
us, you can rest assured that 
help is only a phone call 
away. Just call us at (617) 
641-1235 for all the free 
support you need. 


“Training? Call a 
computer school.” 


Money Back Guarantee 

We are offeringa 60 day money 7 
back guarantee on the following 
software; 1-2-3, dBASE || and 
ABSTAT. Call for details. 


Free dBASE 1° User’s Guide 
Order dBASE II from us, and 
you'll receive a free copy of 

our dBASE II” User’s Guide. 
You can also buy the User’s 
Guide first for only $29, and 
then receive a full credit when 
you buy dBASE II.” 


1-2-3” & dBASE I!" Classes 
Want more in-depth informa- 
tion about dBASE II” or 1-2-3"? 
Attend a SoftwareBanc Semi- 
nar near you. Each session runs 
from 9 to 5, and costs $175. 
Seminars are in lecture 

format with a custom sound & 
video system which is used to 
display taped interviews with 
prominent software personal- 
ities and sessions with various 
software programs. 


Los Angeles Anchorage 


July 18-22 August 11-12 
Washin; ee D.C. New York City 
Aug. 29-Sept. 2 September 19-23 


“More documentation? 
Go to a book store.” 






























“Technical support? 
Call the publisher.” 


Interested in 1 dBASE Ir or 1-2-3 ? 
Beware The Dreaded Finger Pointers! 


es You Can Afford 
Hel eagnn ee ee $399 
ROOASE II” 00... css, $479 
TAB SIATN So cco ccc cconnen 379 
Bee: is User’s Guide ........ $29 
BRIS, I cca $95 
dGRAPH EN . . $199 
dUTIL” grea $69 
INAMESIeet noire scccees $109 
QuicKCoDe” nttcn $199 
EX RAM eB «cx cec canes $60* 


ee risk 60 day money back guarantee 
*Only available for IBM PC with MS-DOS. 


Free Catalog 

If you want to learn more about 
SoftwareBanc, call or write for our 
free product catalog. 


SoftwareBanc 

661 Massachusetts Avenue 
Arlington, Mass. 02174 
For technical support call: 
(617) 641-1235 


Dealer Inquiries Invited. 
“ Manutacturer's trademark 
Payment may be made by. MasterCard, Visa, check, 
Money order Mass residents please add 
5% sales tax. Add $5,00 for shipping and hand!ing. 
Prices subject to change. 


Jue, |: 
Order Toll Free : 


1-800-451-2502. 
(617) 641-1241 in Mass. 
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Here are just a few of SoftwareBanc Seminars’ cilents: 


ABC Digital Research Price Waterhouse 
Anthur Anderson Dunn & Bradstreet RCA 
Boeing Aerospace EF Hutton Shetl Ort 
CBS Fox & Geller Smithsonian Insutute 
Chase Manhattan Bank IBM US A Force 
Citibank Internal Revenue Sernce U.S Navy 
Computeriand Laventhol & Horwath US Postal Service 
Cornell University Mentill Lynch Victor Business Products 
Digital Equipment Corp Osborne Computer Corp = Westinghouse 
Polarard Corp Xerox 
4 1983 Schedule of Classes 
} i} ( Anchorage New York Dallas 
m £F8 a August 11-12 September 19-23 November 14-1B 

ADAM B. GREEN Sheraton Anchorage New York Hilton AMFAC 
Washington, D.C. Chicago San Diego 
August 29-September 2 October 17-21 December 12-16 
Marriott Crystal Gateway Hyatt Regency Hyatt Islandia 


4 Days of Instruction 


9:00 A.M. to 5:00 PM. 
GBASE I] Fundamentals 
ABASE II Programming 
Advanced dBASE II 
Problem Solving with 1-2-3 


State of the Art Presentation 


* Video and sound system * Buffet Lunch/Coffee Breaks 
¢ Video tapes of program authors » Portfolio of Comprehensive 
Seminar Notes 


Taught by the nation’s leading 
GBASE Hi expert, Adam B. Green, 
whose dBASE Ii User's Guide 


$175 Per Day of Instruction 
Pre-payment may be made by: 





has sold over 30,000 copies. MasterCard, VISA or Check 
“Green doesn't just teach dBASE Call or write to register 
syntax, he establishes the 
fundamental terminology and 
organization behind data-base at SoftwareBanc Seminars 
management systems.” [| 661 Massachusetts Avenue 
GNEWS - Ashton-Tate |} Arlington, MA02174 
(800) 451-2502 
HoH (617) 641-1241 inMA 
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Now...Supercharged communications 
software for your high powered 16 bit PC. 


The mokers af CROSSTALK proudly announce the newest entry into our 
line of high performance communicatians softwore. CROSSTALK XVI — 
© communications progrom with the speed ond feotures of o fine rocing 
machine. Shift from stotus display to incoming communicotions ond 
back again at full throttle. Drive smoothly through the program with 
CROSSTALK XVi's integrated help system. Enjay the fuil use of function 
keys. CROSSTALK XVi con be used with most outcdicl modems, ond 
emuiotes severai of the most used terminols. Test drive CROSSTALK XVi 
today at your iacal dealer. 








©. 
4845 The Exchange / Suite 140 / Atlanta, Georgia 30339 / (404) 952-0267 0 
Deales orders call toll-free (600) 241-6999 


USP © Bee al ee me COMES OF EF 


CROSSTALK XVI is a trademark of Microstuf, Inc. righted 


You Wouldn't Go to Work Without Your Pants 


Why Buyan IBM-PC Without FAST FACTS 


Your IBM-PC is only half-ready 
for work if it doesn’t have FAST 
FACTS, the executive's filing 
system. FAST FACTS, you see, 
makes full use of the IBM-PC’s 
capability to handle information 
quickly and efficiently. No matter 
if you're a business executive or 
home executive, FAST FACTS 


can take care of your filing needs. 


And with its built-in Report 
Writer, FAST FACTS, makes it a 


Innovative Software's products are available at Computerlands®, Sears Business Centers, The Xerox Stores, 


snap to summarize selected 
portions of your files. What's 
more, FAST FACTS can share 
information with VISICALC®, 
1-2-3" and WordStar® It’s also 
priced to fit easily in your 
computer budget. 

So don’t purchase an IBM-PC 
that’s only half-ready for work. 
Get FAST FACTS, the latest 
introduction of Innovative 
Software, developers of proven 


Computer Morts, Entre’ Computer Centers™ , CompuShops® and other quahty dealers, 


executive businessware for the 
IBM-PC. {Ask your dealer about 
T.LM. Ill and FAST GRAPHS, 
two other fine products from 
Innovative Software.) 
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ean 
inngaioe aware developers of 
( oy \ practical 
e } 
LASER? / 
4) HY 


usinessware for 
the executive. 
9300 W 110th St, Suite 380 
Overland Park, KS 66210 USA 
913/383 1089 © Telex 209542 





™ 





The Complete System To Organize Your Business 


The Way You Want It 


You can start using it in minutes, and within hours have a complete application. 


It is Easy to Use: 





° Fully menu driven to remove the 
guesswork. 

° Full use of function keys with 
the essignments always 
displayed. All cursor movement 
and editing functions on the 
keyboerd ere supported. 

* Provides fuil color support and 
screen style customization. 


System Features: 

* A Ilet of users can be kept, with 
passwords and security levels. 

= The print style is customizable. 

° Deta can be interchanged with 
meinframe computers, other 
data beses or spreedshset pro- 
grems. 

* Date base back-up and restore 
functlons are Integrated to 
reduce errors. 


System Requirements: 

° Avsileble on IBM-PC, DEC Rein- 
bow, TI Profeselonal, Victor 
9000, end other 16 bit 
computers. 

* Supports floppy or herd disk 
drives. 

* Supporte all populer printere. 


LAY OUT 
THE FORMS 


ENTEA 
THE OATA 


SELECT 

REPORT/ 7 
TRANSACTION |__of 
REQUIREMENTS 


LAY OUT 
REPORT 
FORMATS 


ENTEA 
OPTIONAL 
REPORT’ 
TRANSACTION 
OATA 


LAY OUT 
MENUS. 





It Provides 
A Complete Range of Features: 


© Lay out your forms on the screen. 
Define data-entry flelds anywhere by 
enewering simple questions. Revise 
the forms eny time without iosing 
deta. 

@ Eesy, fest end eccurete wey to fili-In 
the forms and enter, view or revise 
records, 


© The reports or transactlons require- 
ments are defined In the Engileh-like 
query lenguage by enswering simple 
queetione. Select records eny number 1 
of ways, combine any number of former 
per report, perform celculajlone, get 
totals, eub-totels, or stetistice!l sum- 
mery. For complete treneection pro- 
cessing, delste, modify or enter 
records. 


© Reports ere automatically formatted Im 
severel weys, or specify your own for- - 
met using the Report Editor. 

© To format a report complete with text, , 
dete, and graphs; use the optional 
WORDEASE™ word-processor or the 
GRAPHEASE™ graphics fecility. 

® Displey or print the report output, or 
teke It to your spreadsheet, word pro- . 
ceselng, or grephics progrsms. 

© Organize the access to your forms 
and reports by setting up your own 
menus. 

© The underlying Reletionel Dete Base 
Menager provides efficient storege 
end retrlevel of records. It uses B-tree ¢ 
Indices for efficlent eccessing of 
records, end ceche memory to retein 
the most recently used disk sectors too 
reduce dlek accees by 50 percent. 


These are Some of the DATAEASE Applications: 


Inventory Control 
Personne! Management 
Job Accounting 
Mailing List 


Accounting Medical Office Systems 
Order Processing Real Estate 
Market Analysis Agriculture 


Financial Portfolio 


Distribution Management 


Soclal Sclences 
Bibliography 

Library Management 
School Records 





Software Solutions, Inc. 


305 Bic Drive, Milford, CT 06460 * (203)877-9268 © (600)243-5123 


For Information, please write or call. Dealer inquiries welcome. 
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SORT. COMPRESS, and TRANSFORM © 





dBASE IT DATA FILES 


= 





i Se eee COMPRESS/DECOMPRESS 
eo Acopy of any dBASE II” data file 
70 can be produced which is only 
oe 30% to 40% of the original size. 
2. The compressed file will save 
= 20 you transmission time and phone 
20 costs when you send a data file 
° OR ain ces fl 
Q 500 1000 2000 ng backup copies of large 
if sa gE ASE yr” data files can use up many floppy 
you are serious abou disks. Compressed files will save 
you need DBPlus. This program you space in archival storage 
runs outside of dBASE II"and per- TRANSFORM : 
ents the following Wee You can now modify the structure 
ee Ons on GBASE IT" cata fies: of any data file by adding, deleting, 
We and modifying fields without any 
: Terdocn Decompress programming knowledge. 
eg DBPlus” can also create a new 
DBPlus "is designed to free you file which is compatible with 
from the chore of typing or WordStar/MailMerge” 
memorizing a new language. In a 
most cases all you have to do is ab aaa sa 


move the cursor to the next menu 


Call for the name of a dealer near you. 


item and press return! Dealer and distributor inquiries invited! 
SORT 

DBPlus™ can sort a data file up to HumanSoft 

15 times faster than dBASE II"ona 661 Massachusetts Avenue 

single field; 32 fields may be sorted Arlington, Mass. 02174 

ina single pass and each additional (617) 641-1880 


. . ° dBASE II isa registered trademark of AshtonTate, Inc. 
field requires 1% more sorting time. Woda MaMerges repre dena Miro, 
ines Wncreablers 1-800-633-1000 


Available Hi 
: La Commande Electroni Germany: M&T Software Verlag 
5 Villa Des Entrepreneurs OF Toyo Bldg. 6-12-20 Jingmae Hans-Pinsel-Strausse 2 
7501S Paris, France Shibuya-ku Tokyo, Japan 150 


5 8013 Haar bei Munich, West Germany 
Tel: (1) $7731.82 Tel: (03) 486-7151 Tel: 089-4613-0 
frailibie in papal formes CIRCLE 461 ON READER SERVICE CARD 
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HOW TO SUCCEED IN 
BUSINESS WITHOUT 
REALLY CRYING. 


















Personal computing without EasyFamily, what you see on the human being on the other 
personal anguish. That's the easy screen is what you getonthe paper. _ end to answer all your questions 
path to success in business,whether US THE KEYBOARD, NOT in clear, easy-to-understand 
you're an aspiring president of CODE. IT’S EASY TO DO. terms. 

your own company or an aspiring Not only do we give you the keysto AVOIDING FATAL ERRORS 
writer working on the great interactive success, we make sure 1S EASY, TOO 

American novel. you don't need sixofthemtoopen —_ With the EasyFamily, it's difficult 
And success is what EasyFamily” one door. For example,doyou want to make killer errors, like erasing 
Programs promise you because to underline a word? Push one key _ every name in your New York file 
we've built our businesson making _ and it's done. (Other programs when you just wanted to chan; 
personal computers as required you tolearnacodetodo —_a zip code number. For example, 
convenient to use as just this simple function ) with EasyWriter il, if you press a 
pressing a key. Want to move a paragraph wrong key, the program will give 
INTERACTION. from one section of your you an error message and ask 
MAKES OUR document to another? A you to press a specific key to con- 
FAMILY EASY few keys will do it, not tinue. It’s like having a 

TO KNOW. ,  aten-orfourteen- _ built-in safety net. 
Interaction is the key key code. NOW, ABOUT HOW TO 
to the keys that let you «oe AND SUCCEED... 

do it all. The keys and com- EASY It will probably take you longer 
mands that are similar from TO LEARN. to read this ad than it will to get 
one compatible program to another. Learning to use the started on an EasyFamily program. 
So you can quickly merge an commands is Easy. r™ So if you want to succeed in 
EasyWriter II” report with an Easy- Because our manuals / ae business without really crying 
Planner” financial statement with are written in English, © doit the Easy way. Ask your ‘ 
the EasyFiler” mailing list you want not engineering. And dealer for a demonstration. Or 
tosend them to. And see what your __ there's toll-free subscrip- call or write for full information. 
document looks like before you tion PhoneSupport” Remember, Easy does it. All. 
print it. Because, with our With a genuine 









EasyWriter Il EasyBusiness Systems”. 
EasySpeller Il General Ledger and Financial 
EasyFiler Reporter 
EasyPlanner Accounts Receivable 
ae Accounts Payable 

EasyWriter ye 

Speller” Order Entry e@ 
Geer Inventory Control and Analysis ih | 
Information Unlimited Software, Inc. 


2401 Marinship Way, Sausalito, CA 94965, (415) 331-6700 


MAKE IT EASY ON YOURSELF. 


PENPAD’ 
Ws 
circles 

arounda * 


<eyboard 
anda 
mouse. 





Here are just a few ways PENPAD® Onty PENPAD® allows you to perform the functions of a keyboard, 


can be used: 


ate dt 
snes Ox 
Pars 


OMRLAND 


mouse and graphics tablet with a single, friendly means of input— 
apen. 
Only PENPAD® has Dynamic Character Recognition which converts 


3 MEMO 
Be Sin A oe your own handwriting into characters and displays them on the screen as 
4 SE OROER ENTRY if they were typed on a keyboard. 





INVENTORY QUOTE 


REPORTS: 


CONTROLS AT THE 


Only PENPAD® lets you compose text and graphics on the screen 
simultaneously. It combines the freehand capability of a multi-color high. 
resolution graphics tablet with Dynamic Character Recognition and 
enables you to switch between text and freehand modes instantly. 


ORDERIENTEY: TOUCH OF A PEN ; : 
Only PENPAD® puts the cursor in your hand at the point of your pen. 
SUBUTY OF Te SHEDE enaD CART GAINS ounT Write anywhere or touch user-programmable function areas on the tablet. 
We t r You can design function areas in any size or location on the pad and 
‘q 4 ° am ton = point to objects and icons at the touch of a pen. 
(0 Cmemcennes ue { 
a “Fy || IT] | | | Not only can PENPAD® draw circles around a keyboard and a mouse, 
an MT fi | it also lets you enter text by handprinting, select your own commands, 
f L use objects and icons, and sketch out rough ideas...all with one hand tied 
3330 cee | | behind your back. 
aeeeehe Ra we U UU 
SCIENTIFIC INDUSTRIAL AND * PENPAD® works with most popular PC's like IBM, Apple, Wang, DEC, and others. 
EQUATIONS BUSINESS GRAPHICS * Software product developers call for special opportunities. 


Pencept, Inc. 39 Green Street, Waltham, Massachusetts 02154 1) Telephone: (617) 893-6390 f 'ENCEP T 
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If you've invested in the IBM PC-XT or 
an IBM expansion chassis, chances are 
you're doing important things. Office work. 
Lots of writing. Managing a portfolio. 

Nice going. 

Now: May we suggest that you think 
ahead to the unthinkable: total wipe-out. 
Your hard disk may never crash and destroy 
all your files. But it can. 

That's why we invented 
The Sysgen Image. : 

It lets you back up all i) 


Sysgen Image is very inexpensive insurance. 

Stop by any smart IBM PC dealer for a 
demo. Bring this ad; if he hasn’t got a 
Sysgen Image in stock yet, have him call us. 

Included with your Sysgen Image is a 
free data cassette loaded with industry- 
accepted applications software. It has been 
protected by Softlink’s™ SoftLok™ encryp- 
tion. If you decide you want to buy any of 
the programs you preview, you can get the 
unlocking code from your dealer. 

Sysgen: the company that provides 


your data—your entire _ Wee $= backup for your IBM PC, with or without 
hard disk—in about five = seg hard disk. (Our Sysgen II 10- or 
minutes a day. On a lime Pe oa J 20-Mbyte hard disk systems, with 


handy little tape cassette. 
It's insurance against the unlikely event that 
your hard disk will lose what you've stored 
on it. 

Just stop and ponder a moment about 
what would happen to your operation if you 
somehow lost all the data, letters, invoices, 
and phone numbers on your XT’s hard disk. 

At $995, we think you'll agree that the 





built-in streaming tape backup, start 
at $2995.) 47853 Warm Springs Blvd., 
Fremont, CA 94539. Telex: 4990843. 
Phone 800-538-8157, Ext. 970. 
In California, call 800-672-3470, Ext. 970. 


EN 


INECIOOR PK AINE D) 
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THE BEST INSURANCE 
FOR YOUR $4995 IBM PC-XT: 
A$995 SYSGEN IMAGE. 


is a 





VIDEO MONITORS 
ANDER 200 17" 
MDEK 3004 17 Amber 
AMDER Pius 13° Color 
AMDE ries AGE 


KAYPRO 


ny ahere corm 


aA 


PLEASE CALL FORK MORE DET: 


OQUADCHROME 
BY OUADRAM 


ped promptly tn addition, if for ony reason you are not setisfied with any merchendise you purchi 


We Offer You More! 


That's right tf you compara tha benatits of ordering trom National Computer to all our competitors, you'll see why more 
amort shoppera buy from us everydey We seve you money aven betora you order with our lot! free 800 line, end hea if you 
find a lower advertised price we'll meet it Since we atock what we advertise you can reet easured your order witl be ship- 


trom Netione! Com- 


puter you may return it tor axaclly whet you went or e tuil ratund Check ua out! We've been in buaineaa for over 4 yaars, 
and one glence at our cetelog will demonatrate tha commitment we heve to direct marketing and \- aur fine customers 


POPULAR SORTWARE) 


1BM Pereonal Computer 
cludes BAK 2 ODDS 320K owes, 
teyboare ad AM 
DOE i vy 


PLEASE CALL FOR GYSTEM PRICES 


Pc MOUSE 


hal pve wilh IBM Radia 3 
yon 


) 


EPSON FX-80, 


Call for epecial price 


8339*5 


Poses 


RX 60 
Speciel Price 
EPSON Ox 100 
OEMINI 10x 
GEMINI 16 
CITON 8510 je! 
meetin low 
wa 
QRGTNER WA 1 Prices 
CANON A210 INK JET 
TAR 


OKIDATA ML92 


100 cps, 10" carriage 86 columns 


onty 499° 


Tractor tor ML 85 
QHODATA gS 

ORIDATA B24 with tractor 
OMIDATA 644 par witractor 


- 
- 
Sell 
-_- 


TRANSTAR 315 
COLOR PRINTER 


OQUAORAM QUADBOARO 


256K ony 5399%° 


Ke OR 1TH AT 


612 QUADAOARD 
Gan 30 Zan az | B12K ER 


MEGAPLUS 
GAK with serial & clock 
175K 200" 182K Aa 
GAK arth parelier & serial 
12am aw 187K AOR 
MogePan option (256%) fer 
(812% tetar 
comaoPLua 
$AK with Serva} peraliet & clock 33 
178K aber 102K APR 288K AOR” 
UO PLUS 
Seriat paraiie’ clock and game 
adapter pon cow 


MX Apparat inc 


COLUMBIA MPC 
1am PC compelidle system 
inciydes 126K. two D&/DO 320K 
Quves 2 A232 sensi ports 
Centronics paraliel printer port. 8108 
PC compatible expansion card slots, 
video moncchroma/cotergrephics 
card, and 18M type teyboard. 


inctuded with systern is MSOO8, 
CPM 86 BARICA fe/ooler graphics. 
Beychronous communications up: 
orl mecto easembier! Perlect 
Writer Pertect Spetier Pertect Cac, 
Pertect Filer. Colembie Tutor, 
Giagnotice and HOT LINE support 
Preece 


Avesanse wish Wackocte’ dot 


COLUMBIA VP PORTABLE 
Featuring IBM AC ond COMP, 
compatibunty 


compe 

the industry te 

fens you need K 
@xpandanie to 76K 7 a 
Roppy dah drives with 320K 

@ green screen @0n25° characters 
Full 18M compatible keyboard The 
WAH Only weighs 32 Ibs 


@\ EASE CALL FOR MORE DETALS 


ComboCard with parallel printer port, 


Cdlndld fans! = Asyacronsus communicetions | 


High Resolution 12° 8GB color 


moniter 
980 character » 25 ures 


ony °52999 


‘We cory the Princeton POS HEAT 
onty $290 06 


QUADLINK 


‘vy Guadram 


ony 549.9% 


Tun Apple votterete on 
ro Tou nc Advanced technotogy 
from the IBM PC peripheral leader 
Quacrem has made it possitie 
Quadiins aliews essing ol! 10M 


HAYES tBM PC 


Bo wooem 


ony $449% 


Sengrimader 12008 


ai cOmmanic aon 
devin by HAVES, the leader in 
the micto-computer modem inauatry 
wees advance? atate-ctine art 


In sedition Smartcom lie cluded 
the nettware support package for 
umber chating dialing 
heynoad aloring and 


sequanc: 
wate are completely Compatble with 
1M PC UT 

HAYES Smartmadom 300 ne 
HAYES Smarimodem 1200 40" 


shades, all ins single pase of the 
print head, And (1's Guitt by Beno. 


ony $549% 


LETTER OUAUTY PRINTERS 


C ITOMF 10 Stemwriter 40 cps 1360" 


TH FP 


RG-232 pon end clocucsiendar 100" 
(RS-232 cabie jor combe card - 


TANTRONKS” 
Fredenck Bectronc< 


Fredarick COLORPLUS 
Hi-Res Color Graphics Card 
Inches Gratieman utehty softwar 


ony °369% 


DISK DRIVES FOR t8M PC 


— 


@ corona 
19M PC COMPATIBLE 
DESKTOP COMPUTER 


120K, dual 320K dish drives, &” 
Qieglay pera! & pareiiel porte. ane 
4S-00S. 


tam PC COMPATIALE 
PORTABLE 
128K Qual 320K dish drives, 9 
Dapiey serial & paratel peri, end 
ts008 


Pinare + waite tre more totitn 


MICROFAZERS, 
PRINT BUFFE! 


Pease call for prices on the con: 
figuration of your choice 
DISKETTES 


COMPATIBLE Movens 


~~ 
ae 
- 
a 


Tandon TM 100-2 D&OO 


NEC 3550 Sprinwriter Henan elt 
Davong 5 mb 
Davong 10 mp 


tor tam PC 
Davong 15 mb 


| ony $1889" | 
didi fi (rly (id Glee mr (dal WE 1} ia Ss Here! National Computars Fall 1983 collection of Stete-of- 


Your Guar. the-ert computer marchandise |6 evellable now. 
- We guarentee Guarantee of Satisfaction for ony You'll find dozena of producta, Including computers, 


fteeson feheieres you are not petisted with any sneccteredite pur: Printara, video monitors, modems and accaasaoriea 

chased trom us. we want you to return It io ua et our axpense We will 
exchenge it for axactty whet you wont, or will ratund your money, end for IBM PC, APPLE lie end meny other computer 
Include any shipping charges you heve paid systema, all et the great pricea you expect from ua. It 
NATIONAL COMPUTER PRODUCTS Includes dozens of illustetione end Informetiva 
descriptions. For your copy send °1.00, which we will 


7 ) PHRCLE PAB \ON) RHADER SERVEGH CARD')')! ys credit to your next order. 
Diels aeons ee po im eeees TOLLS GREE 
orpenina 800 - 854-6654 


= NATIONAL COMPUTER PRODUCTS | 


8338 Center Drive, La Mesa, CA 92041-3791 
information en products, and order inquiries call (619) 460-6502 op ya 


3M Beetch 54 DEC Bon ot 18 - 
Yerpatim Cosette 54, 
- 


software worlds including hi-res bee 
” 


Gemes epecie! pecksges act 
averiable on Ine OM PC Appieize 
your 18M today! 


= 


Anchor Mark Vii 3001200 
pene O21 2h FO Er Dish Drive Head Cimaning 11 
PC Modem for 8% 


Hi Sonne 


WS bedded 


fe 





DEALERS, WE BUY EXCESS STOCK, PLEASE CALL OR WRITE 


SOFTWARE/STEPHEN MANES 


The idea is inspired. And if this program worked 
well, the price would be a steal, but the fact is, 
Memory/Shift is too absent-minded to depend on. 


emory/ohitt: 
ine Heads Are 


ot Necess 


Than One 


Memory/Shift (Version 2.0) 
North American Buainesa Systems, 
Inc. 
640 Office Pkwy. 
St. Louls, MO 63141 
(800) 325-1485 

List Price: $99 

Requires: PC-DOS 1.1 or 2.0, one disk 
drive, 128K RAM. 


CIRCLE 706 ON READER SERVICE CARD 


Admit it: Memory/Shift sounds terrific. A 
hundred-buck program that lets you turn 
your PC into nine machines at onca? Lisa, 
eat your heart out! 

Memory/Shift allows you to divide PC 
memory into as many as nine “partitions” 
as small as 32K (48K in DOS 2.0) or as big 
as you've got RAM for. Each partition 
works like a separate PC, and you can 
switch from one to the other at the touch of 


a button. When you leave a partition, the 
program running in it stops executing, but 
when you return, you can pick it up pre- 
cisely where you left It. 


Vesa 


display two versions of 

your word processor— 

one for notes, the other 
for current text. 


Better still, you can move data from 
one partition to another. You can stick a 
spreadsheet into a report, move a deduc- 
tion from your calendar to your tax form, 
copy a phone number from a database into 
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arily Better 


a letter, or switch from your communica- 
tions package to WordStar to read a 
recently downloaded file without having 
to wade through mysterious Greek and 
European language characters. 

If you've got two display cards and two 
monitors, you can assign each partition to 
a particular screen. (At least according to 
the manuel. Three crack editors at Ameri- 
ca’s finest computer publication could not 
make this feature work for more than 20 
seconds without getting a dread Parity 
Error 2 and being forced to turn off the 
machine.) Memory/Shift elso allows you 
to put a spreadsheet training program on 
the color monitor while running VisiCalc 
on the monochrome. You can display two 
versions of your word processor—one for 
notes, the other for current text. Or you 
can freeze iridescent mollusks on one 
screen while you write your review of 
Killer Clams on the other. 





Public Domain Software trom around 
the country available from a single 
source. Applications, DOS and BASIC 
utilities, spreadsheet templetes, gre- 
phics, gemes, demos end more. 


Set of 12 most popular disks..... + $60 
File aystem, modem communicationa, spoolar, 
RAM disk, Basic utilities, FORTH languaga, 


$30 
6 disks with over 60 games — Chess, Eliza, 
Startrek, pe-man and mora 


Complete set of 50 disks 

All the above progiams plus numerous utilities, 
games, PASCAL programa, educational and 
development tools 


PC-Blue series of 20 diska 

Programa translated from CPM, games, general 
ledger, utilities, communications, filing, bullatin 
board — many programs written in Pascal, 
Fortran and BASIC — soma programs requira 
translation or Z80 card 


Disks also sold individually — send $3 for 


directory of files on ell disks — disks are 
single sided. 


PASCAL programs 
(all use the IBM PASCAL compiter) 


PASCAL Graphics 

Utihty routines to create dots, lines, circles in 
color — solid and pattern fill — animation — 
hight pen and joystick control — SIGGRAPH 
cores satwindow, setviewport, chpping — a 
must for writers of games and business pro- 
grams in PASCAL — includes linkable object 
modules and demo driver wntten in PASCAL. 


Menu selection — full acreen input — multipla 
screen pages — color and screen attribute 
selection — scrolling — keyboard monitoring 
and mora — includes linkabla object modules 
and demo driver written in PASCAL. 


Manual and demo disk for the rae 


PASCAL Tools 

Editor, text formatter, sort, pnnt, find, word and 
line count, index utilities — over 40 modules in 
all Programs compatible with book “Softwara 
Toolain PASCAL” — includes source programs 
and documentation on 3 doubie sided disks 


CA residents add 6.5% sales tax — add $4 
shipping and handling VISA and MASTER- 
CARD acceptad. 


PC Software interest Group 
1556 Halford Ave., Suite #130B 
Santa Clara, CA 95051 
(408) 247-6303 





CIRCLE 352 ON READER SERVICE CARD 


It's e better idee, ell right. The mind 
conjures up visions of e movie called The 
Beost with Nine Broins, or a slightly seedy 
late-night commerciel for the Goldberg 
Nine-Wey Mervel: “It chops, minces, 
slices, dices, shreds, kneads, grinds, 
blends, and rices deta. Whet would you 
expect to pey for this mireculous product? 


CHOPS 
minces, slices, dices, 
shreds, kneads, grinds, 
blends, and rices data. 


Five hundred dollers? A thousend? Two? 
Well, hold on to your keyboard, we're 
offering it for the low, low price of just 
$99. You heerd right! It’s like getting nine 
mechines for just 11 dollars eech! Order 
now, and we’ll include e free comedy 
disk—Gary Kildall’s complete pro- 
nouncements on the future of Concurrent 
CP/M-86—et ebsolutely no extra cost!” 


How Do I Crash Thee? 

Enough fentasy. Is Memory/Shift really 
sherper than e Ginsu knife and more pow- 
erful than e Seturn rocket, or is it the letest 
pet rock? 

Well, let’s sey you reelly went to get 
your money’s worth out of Memory/Shift. 
You’ve got your word processor running 
in one partition, your detebase in enother, 
your spreedsheet in e third, your calendar 
in e fourth, and your communicetions 
peckage in a fifth. While the boss goes out 
for e coffee break, you switch to partition 
six to pley Dioxin Detoxer, en edventure 
geme with a thrill et every turn. Unfortu- 
nately, it doesn’t understand your com- 
mand, “nuke New Jersey,” and goes deed 
on you. You press every combinetion of 
keys you can think of, but there is abso- 
lutely no response. Drive B begins meking 
funny noises. The only wey out is to turn 
off the machine end restart it. 

You heve just witnessed e disaster of a 
megnitude unimegineble before Memory/ 
Shift: e six-bagger cresh, wiping out every 
bit of data thet’s in the mechine end very 
likely messing up unclosed disk files as 
well. 

Well, that's only theoretical, right? A 
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cautionary illustretion? Let's put It this 
wey: The owoff switch on my PC got more 
use the night I tried Memory/Shift than in 
any recent month I can remember. 


Shifty Moves 

The first thing you do with Memory/ 
Shift is use one of its batch files to copy 
DOS onto it. Unfortunetely, neither the 
manuel nor any on-screen message both- 
ers to explain thet the DOS disk you're 
supposed to put into drive B must be the 
complete IBM-DOS disk, or at least one 
including SYS.COM and ell the system 
files on it. 

This minor omission can cause major 
problems. When reconfiguring the Memo- 
ry/Shift disk in a chenge from DOS 1.1 to 
2.0, the batch files can eesily create e 
mixed system—that is, one that has one 
version of COMMAND.COM and e differ- 
ent version of the system files. This can 
wreak utter hevoc—or merely cause an 
epparently inexpliceble system hang-up. 
All versions of the manual point out thet 
you can upgrede your disk from 1.1 to 2.0. 
Only the leter ones mention thet you cen- 
not return it to 1.1 ever again. 

Once it’s got the system files on it, the 
Memory/Shift disk is reedy to go. You loed 
your system with any other programs thet 
will remein resident, such as disk emule- 
tors, print spoolers, end hard disk drivers. 
Then you put the Memory/Shift disk in 
drive A and type MS. 

The screen gives you e messege from 
Memory/Shift telling you that the progrem 
is copyrighted end thet it was written by 


HE ON/OFF 
switch on my PC got 
more use the night I 
tried Memory/Shift than 
in any recent month I 
can remember. 


someone named Jonethan L. C. More. It 
elso indicetes how much memory is eveil- 
eble in eech partition. In this cese, you get 
the defeult setting. two partitions, one 
with 64K (or, I believe, 76K in DOS 2.0) 
and the other with whatever's left of mem- 





ory. After you respond to tha DOS time 
and date prompts, Pertition 1 shows you 
the femiliar A>, and you may do whatever 
it is you normally do upon saeing it. 

When you feel the urga to open Parti- 
tion 2, you hit eithar Alt-2 or Alt-Esc. Tha 
screen instantly switches, and an inverse- 
vidao lina in the lower right cornar of the 
screen tells you exactly which partition 
you're in and how much memory is 
assigned to it. That line disappears with 
your first keystroke, which will probably 
be an Entar in responsa to tima and data 
prompts. Though the documentation 
doesn’t say so, Memory/Shift is able to 
pick up tha currant system tima, and now 
Partition 2 is ready to do your bidding. To 
switch back, you hit Alt-1 or Alt-Esc. But 
if you've put any characters in front of a 
DOS prompt and you ask Memory/Shift to 
switch partitions, you hava to hit Entar 
before anything will happen. Until you're 
used to it, it looks for all tha world lika a 
total system freezaup. 


Faults and Defaults 

What if you want more than two parti- 
tions? Simple, if you'ra tha careful sort. 
You may invoke the program by typing ms 
n=X, s=A,B,C where X represents the 
number of partitions you want and A,B,C 
and so on represent the memory siza of 
aach partition in K bytes. You must do this 
axactly right. An uppar-case N or § will 
get you a “syntax arror” message. If you 
specify too much memory, you'll get a 
“memory allocation” error. And If you 
happan to omit the memory siza specifica- 
tions, guessing thet there must be some 
built-in defaults, guess again. The ma- 
chine goes Into a daad hang that can be 
overcome only by turning it off and start- 
Ing up again. 

Tha othar way to change the dafaults is 
to run an Installation program. That has a 
few zingers in store, too. The manual says 
the installation program's default setting 
is the same as the bootup: two partitions 
with a minimum of 64K each. This seems 
to be true—sometimes. 

Whan I ren the program with my disk 
emulator in place, that default is the ona I 
got. When I rebootad to take advantage of 
my PC's 576K of mamory, tha default set- 
Ing turned out to be eight partitions with 
64K eech. I accepted it; whet I got wes a 
setup with sevan 64K partitions and an 
eighth with 110K—a total of 558K. 

I tried again, refusing the dafault. This 


time the installation informad me that I 
had a 544K system and could install up to 
nine partitions. But when I went to install 
those partitions, I was told I had 558K of 


HERE’S NO 
way of finding out how 
Memory!Shift has been 

configured without 
actually invoking it. 


“allocatable memory’—the amount tha 
dafault chose to use. 

I'm still not sure what's going on here. 
The folks at North American Business 
Systams say Memory/Shift is set up to 
“saa”’ only 512K, but that it can sat up par- 
titions adding up to more than that 

use the partitions shere a single copy 
of DOS. That sounds fishy to me. If it's 
trua, why did tha program tell ma I had a 
544K machine instead of 512K? And why 
did North American warn me that a 128K 
system won't giva two 64K pertitions? Ah, 
well, I suppose there are some mysterias 
we are destined never to solve. 

This, incidentally, was an “improved” 
installation program. I won't bora you 
with the crazy math the first one came up 
with. 

The installation program lats you 
chenge tha key combination that selects 
each partition. If you havea graphics card, 
you can choose each partition’s text moda 
foreground and background colors, In- 
cluding ‘‘magneta” and “light magnata,” 
and decide whether you'll save the full 
graphics display mamory or only one pege 
(the ramifications of which, once again, 
are almost totally undocumented). If you 
hava two displays, you may choose which 
one willl display aach partition. You can 
disable disk checking, and you can reas- 
sign the keys used to change partitions, 
mark data, and mova it. Tha manual 
claims that Alt-?—tha Help kay—is tha 
only ona that can't be reassigned. The 
more observant among us will note that F1 
and F2 can’t aithar. And tha more irritable 
will complain that thare’s no way of find- 
ing out how Memory/Shift has been con- 
figured without actually invoking it. 
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HBSoftware 


for Your IBM Personal Computer 


Script 
HBSoftware Word Processing 

Script eliminates all the obstacles 
to learning word processing, With Script 
you will not have to” unleam” how to 
type. Once through the leamer-oriented 
Script Users Manual and you will be 
successfully producing professional- 
looking documents. 

Script is an all new design that uses 
commands typed in English and menus 
that lead easily to the results you want. 
With Script you will easily control the 
format and style of your documents 
and use the full capabilities of your 
printer to achieve the style of pre- 
senting yourself that you want. 


PS - The People Sorter 
HBSoftware Address Book 
Management 

Address book management is much 
more than just printing mailing labels. 
PS sorts hundreds of full 6-line labels 
with 10-digit ZIP Codes in just a few 
seconds and prints them as fast as 
your printer will go. But PS does much 
more. 

This year over 20% of Americans 
will move. Keeping your address book 
up-to-date is crucial. With PS, alone 
among microcomputer address book 
systems, you will find any entry in just 
3 seconds no matter how many entries 
are on your disk and directly replace 
the updated record. 

The PS Menu, English-language 
conversations, and an easy-to-use 
alphabetic index make your work fast 
and pleasant. PS keeps track of all the 
information you want to know about 
people. You will easily find just the 
people you want to communicate 
with using the powerful PS selection 
criteria. 


HBSort and HBSnoop 
HBSoftware Programmer Tools 


Using HBSort tremendously sim- 
plifies program logic by putting records 
in the order that is easiest to process. 
HBSort does the whole job, creating 
an output file of your records in the 
order you need them. HBSort does 
this simply and quickly - your sort 
time is guaranteed. 

HBSnoop is a tool that prints out 
the contents of any direct disk file- all 
the records or just selected records, 
the whole record or just selected fields. 


FOR FREE BROCHURES AND 
FREE TRIAL OFFER SEND JUST YOUR 
NAME AND ADDRESS TO: 
HBSoftware OFFER 
Harper Business Systems 
910 - 179th Court NE 
Bellevue, WA 98008 
(206) 643-9762 


Engineered and crafted like no other software 





CIRCLE 301 ON READER SERVICE CARD 


NIICOMPETITIVE PRICES!!! 


FROM DIGITAL DIMENSIONS 
FOR THE IBM P.C. 
FULL AST LINE..... + vee CALL) Once you'va got Memory/Shift work- 


NEC Spinwriter 9850.33CPS...... $1,990 | ing tha Alt-? combination brings a modi- 


cum of help via a tiny invarsa-vidao “pop- 
up” manu in tha lowar right cornar of tha 
screen. The menu tells you which parti- 
tion you're in, how much mamory is allo- 
catad to it, and which disk driva is the cur- 
rent dafault. Option 1 tells you which 
Memory/Shift key combinations do what. 


Quadram Quadboard w/64K ... 
Quadram Quadboard w/128K. 
Quadram Quadboard w'192K 
Quadram Quadboard w/256K.. 








ML-839A....... $639 ~ML-B4P............ g9s9 | Option 2 lats you “‘sat display adaptar 
ae Ae $1,083 parameters.” With a monochroma adapt- 
160 CPS PARALLEL... Meson | Ses Danking charactars niayust that 


For soma inaxplicabla reason, Mamory/ 
Shift turns off the blink attributa unless 
you tall it otharwisa. 

Witha color monitor, you gat to cbanga 
the foreground, background, and bordar 
colors as well. Unfortunately, on tha IBM 
color display wa had running for at laast 
15 saconds at a tima, DOS insisted on 
blinking avery time we did anything with 
it. Given the Parity Error 2s we kapt gat- 
ting, wa never got far anough to discover 
what would happen with a raal applica- 
tion program. 
















THE GORILLA 
SEIKOSHA DOT MATRIX, PARALLEL 

50 CPS PLUS GRAPHICS..................... $219 
MONITOR Hi RES 12 

NON GLARE GREEN ................eeeeees $95 


INFO RUNNER RITEMAN 
120 CPS, FRICTION, PIN & TRACTOR FEED 
ALL STANDARD $390 


ios 
PRISM 60..3.4K & 200 Sprint $1,036 
inc. sheet feed, color & graphics... $1,429 
PRISM 132..3.4K & 200 Sprint... $1,195 
Inc. sheet feed, color & graphics...$1,591 
MICROPRISM 480 569 


DIABLO 
Diabio 620 
Diablo 630 .. 


QUME 
1140+ 40 CPS..... 


c. ITOH 
Prowriter..80 Col., 120 CPS, Parallal.. $396 
Prowriter 2..80 Col., 
120 CPS, Paralial 
Starwriter F-10..40 CPS, P. 
Printmastar F-10..55 CPS . 
8600 B 90 CPS HI Ras... 


MODEMS 
Heyes 300 Baud 
ert Modem 
Heyes 1200 Baud 
art Modem... 
Heyes Integrated Modem 
for the IBM PC. 































Shifting Bytes 

“Just what is tha 3200-byta buffar?” 
asks ona of the manual's headings. To tha 
uttar amazement of those who expectad a 
polishing cloth for a school of piranhas, it 
turns out to ba what you usa to transfar 
data within tha same partition or from ona 
partition to another. 


Grevne 


Parity Error 2s we kept 
getting, we never got far 
enough to discover what 

would happen with a 
ree IM and Apple. real application 


fe ee program. 


















































AGB | - Med. res. color ... 







DIGITAL DIMENSIONS 
190 Chapet Ad., Manchester, CT 06040 
Info & Orders Call 203-649-3611 
Orders Only 1-800-243-5222 
D Welnome Alow 2-3 Weehs For Cheats MC/VIEA OK 

‘Ad Prices Inchate UPS Ground Frown in US 
CT Rewserns Add 717% Seles Ton 
Prives Suigect Te Chenge Without Motor 


CIRCLE 446 ON READER SERVICE CARD 


To put information into this infamous 
3200-byte buffer, you press Alt and tha 
Grey Plus (+) kay. A pop-up manu 
informs you that tha Gray Plus kay 
appands data to tha buffer and that the 
Gray Minus (—) kay clears tha buffar out 
befora data is acquired. Aftar making tha 
choica, you defina a block of data by mov- 
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ing tba cursor around to mark the upper 
left and lower right cornars of an imagi- 
nary ractangla on tha screen. 

Memory/Shift takas command during 
this oparation, and its box-shapad cursor 
can be mada to go anywhere on the screen, 
tegardless of whether the program would 
normally allow this. The arrow keys on 
the cursor pad do what you axpect, except 
at tha adgas of tha screen, where thay 
bring you back to the opposite end of tha 
sama screen lina. The four keys at tha cor- 
nars of the cursor pad—Homa, End, Pg Up 
and Pg Dn—taka you to tha corresponding 
cornars of the screen. 

After reaching tha first of the two dafin- 
ing cornars, you prass tha spaca bar. Tban 
you mova the cursor to tha diagonally 
opposita cornar and press tha spaca bar 
again. Now tha dafinad block is highlight- 
ed—though what this means depends on 
what's on the screen. Somahow tha 
markad section of tha screen will look dif- 
ferent from tha rest, but wbether it will be 
in high-intensity, jow-intensity, invarsa 
video or axactly what depends on what's 
on tha screen. 




































Terminator with Extreme 
Prejudice 

Anothar pop-up manu talls you to “En- 
tar kaystrokas to be appendad to aach 
lina.” This confusing instruction is tha 
key to successful data transfer with Mem- 
ory/Shift, but tha documantation doesn't 
bagin to axplain it. Ba it a carriaga raturn 
or marely a spaca, soma sort of lina tarmi- 
nator is naarly always required for suc- 
cessful data transfar. 

When you dump data to tha buffer, 
Memory/Shift reads it from the screen. 
This means it is totally ignorant of impor- 
tant invisible charactars such as carriaga 
returns. Nor can it read control charactars: 
to Memory/Shift, >C is two characters—a 
caret and a C. This can fool you badly 
when using a program that usas tha caret 
convention for displaying, but not storing, 
control charactars. 

Furthermore, Memory/Shift observes 
particular (and, needlass to say, undocu- 
manted) conventions in tha way it reads 
tha screen. It ignores blanks at tha and of 
any lina, and it ignores all blank linas. 
That's why it's absolutaly imparativa to 
usa terminator charactars; otharwise the 
last itam in each lina will run smack up 
against the first item in tha naxt. In tha 
case of a program like WordStar, a blank 



















SS a | 
usually does the trick, since a carriage 
return would inhibit reforming para- 
graphs. If you're moving entries into a 
database or spreadsheet, you've got to con- 
sider what kinds of commands should fol- 
low each line. 

Once you've typed in the terminator 


Aw THOUGH 


the manual breathes not 
a word of the fact, you 
can transfer only ASCH 
and extended ASCIT 
characters. 


character or characters you want, you hit 
the illogical F1 to put them at the end of 
each line or F2 at the beginning. A copy of 
the marked block goes into the buffer, and 
you're back to your program. If you want 
to tack more data onto what's in the buffer, 
you have to go through the wbole process 
again. Memory/Shift’s data-capture mode 
only works one screen at a time. And 
though the manual breathes not a word of 
the fact, you can transfer only ASCII and 
extended ASCII characters. According to 
North American, the data-transfer mode 
doesn't work with noncharacter graphics. 
Whether this means it will crash is left to 
our imaginations, 

Since your screens rarely have every 
Position filled with data, the 3200-byte 
buffer amounts to a little over two screens. 
If you try to overflow the buffer by 
appending too much data to it, you usual- 
ly discover that Memory/Shift has high- 
lighted only the amount of data it has 
room for. Once you hit the space bar to 
dump the data, you sometimes get a mes- 
sage to the effect that the remaining high- 
lighted text didn’t get in. Sometimes you 
don't. And one time I got that message 
along with a spectacular light show as the 
text on my screen oscillated between high 
intensity and low in a charmingly artistic 
but apparently random way. 


Depositing Data 

Once you get where you want the data 
in the buffer to go. all you do is press Alt 
and Gray Minus. This maneuver doesn‘t 
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Monitors 
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Disk Drives 


ed ae Tirta 


© TM100-1A SSDD 160K... 195 
© TM100-2A DSOD 320K... 275 


We * 
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© Half Haight Disk Orivas... Call 
Medem 
Mars i's sieitieivieisieie9i4(sieed Call 
Terms 


MO Cashiers Check Personal checks ellow 2 
weeks for processing Include Drivers Licanse 
and credit card #@Viea, Amex, CS add 3% sernice 
charge Add 3% shipping & handling or $2 50, 
whichever ie greater Add 10% for foraign orders 
or US Parce} Post. Include Telephone number. 
NO CODs. Prices eubject to chenge without 
notice Some items aubject to prior sele We 
reserve the right to substitute manufacturer 
Retait prices may vary. 


clear the buffer, so you can use its contants 
again and again if necessary. 

Whan you call data from the buffer, 
Memory/Shift brings it in sarially, as if it 
were typed. This is none too speedy. It can 
take nearly a minute and a half for Word- 
Stor to process a full buffer of text. Fright- 
eningly inaccurate scraens appaared dur- 


COMPUTERS 
IBM PC 
COLOMBIA 1600-1 
EAGLE 1! 


PRINTERS/MODEMS 
INTERFACES 
C. ITOH 
PROWRITER 8510 
PROWRITER 1550 
STARWRITER F-10 
PRINTMASTER F-10 
e We carry ALL C.ITOH Printers « 

HAYES SMARTMODEM 1200 
HAYES SMARTMODEM 300 
e We carry ALL SONY Interfaces 

and Monitors « 

MONITORS 

PRINCETON GRAPHICS 
(Hi Rez Color Monitor 
QUADRAM OQUADCHROME 
(Hi Rez Color Monitor: 690 x 480) 
AMDEK COLOR II 
AMDEK 300A 
NEC JB 1201 (Hi Rez Green) 
NEC JC 1203 {Hi Rez RGB Color} 
SONY PVM 1270 0 
(Super Hi Rez RGB 12” Color Monitod 
SONY RVP-460 
{46"; 16 RGB Colors, 80 Characters) 
SONY KX-1211 HG PROFEEL 
(12° Color Monttor/TV} 


TEC 


Onvpen of Tetye Electors Comperaton 


ing the procass, but averything cleared up 
tha instant data transfer was complete. But 
if you happen to be transferring to the 
middle of a WordStor file and you've for- 
gotten to change the program from the 
overtype to the insert mode, you'll watch 
in horror as the incoming data wipes out 
avarything balow it. 


SUPERCALC 


LOTUS 1-2-3 

EASYWARITER 11 

EASYFILER 
VISITREND-PLOT 

BASE Il ASHTON TATE 
WORDSTAR 

INFOSTAR 

SUPERCALC I 

MULTIPLAN 

THE LANDLORD 

B.L. STRATEGIST AsHTon TATE 
FINANCIAL PLANNER ASHTON TATE) 
d GRAPH 

VISICALC 

ACCOUNTING PLUS 
HOME ACCOUNTANT 
SPELLSTAR 

SPELLBINDER 

SUPER SPELLGUARD 
VOLKSWRITER 
SUPERWRITER 
MAILMERGE 

PEACH PAK 

CONDOR 20-1 

CONDOR 20-3 
WORDSTAR/MAILMERGE/ 
SPELSTAR/STAR INDEX 
QUICKCODE 


MULTIMATE 


*(TO CUSTOMER NUMBER 6, 16, and 66, ON EACH SPECIFIC ITEM. | 
(TO CUSTOMER NUMBER 22 ON SONY KX-1211 HG). 
LIMIT - ONE FREE GIFT PER CUSTOMER. MUST MENTION THIS AD. 
OFFER EXPIRES SEPTEMBER 30, 1983. 


222 KEARNY STREET, SAN FRANCISCO, CALIFORNIA 94108 (41S) 398-1004 
We offer ALL other PC Software at your price, not thelrs. 
WE GIVE CORPORATE, GOVERNMENT, AND INSTITUTIONAL DISCOUNTS ON HAROWARE. 
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Data transfer presents other sticky 
problems because of incompatibilities be- 
tween programs. Moving a wide spread- 
sheet into a program like WordStor will 
have to be done one screen at a time and 





RIGHTENINGLY 
inaccurate screens 
appeared during the 
process, but everything 
cleared up the instant 
data transfer was 
complete. 


requires exceptionally careful planning. 
Furtharmore, many programs can't handla 
certain characters tha PC is capable of pro- 
ducing. Trying to move inadmissibla data 
into a program thet won't accept it can 
lead to weird results. 

Your spreadsheet, for example, may 
not be too happy about getting text where 
it expects to see numbers and may well 
interpret some of those letters as com- 
mands, much to your chagrin. WordStor 
took SuperColc’s vertical lina character 
and convarted it into a 3 by ignoring the 
high bit. PeachText’s paragraph-marker 
character simply disappaared when it wes 
ported over to WordStor. A program with 
less sophisticated error trapping may burp 
and die when givan data it can't handle— 
taking all the other partitions down with it 
like a housa of cards. 


Disk Follies 

Diskettes present a special saries of 
challenges to Memory/Shift. If you're 
using e program like WordStor, which 
sweps overlays into memory, from disk, 
you heve to remembar to have the program 
disk in tha propar driva. Fortunately, 
Memory/Shift is smart enough to remem- 
ber which disk you had in the drive when 
last you usad it—and demand that you 
put It back. 

It keeps track by giving aach disk a 
label—actually the filename of an empty 
and hidden file. In DOS 2.0 it’s the 11 
character DOS “volume label,” but if you 
haven't christened the disk, Memory/Shift 
asks you to and lets you do it. In DOS 1.1, 








you get only eight cheracters to play with, 
and Memory/Shift adds the extension 
<L> without telling you. 

The <L> is an odd choice, since engla 
brackets are illegal file name characters in 
DOS 2.0. Though DOS 2.0 won't let you 
anter such a label, it doesn’t seem to mind 
seeing it. Still, considering the new DOS 
manual’s warning to give a new monicker 
to all files with newly-illegal cheracters in 
tha file nama, you have to hopa you won't 
be playing with a tima bomb when using 
old Memory’ Shift-labeled DOS disks with 
DOS 2.0. 

Of course, e disk copy of a given disk 
would carry tha same label as the original, 
and Memory/Shift wouldn't be able to 
catch the problems if you used the copy by 
mistake. A more likely problam could be 
creatad by using one disk in more than one 
partition, which the program is quite will- 
ing to let you do. 

The manual does warn you not to use 
the same fila in multiple partitions, 
because two different versions of it could 
wreak havoc with the disk's fila allocation 
table. Fine, but if you're running two ver- 
sions of WordStor or another program that 
creates a temporary file with a standard 
name (WORKING.TXT, say, or EDBACK- 
UP.$$$), you could conceivably modify 
that file in two different partitions without 
even realizing it. ff that happened, the fila 
could be irretrievably corrupted. When I 
tried it, WordStor was smart enough to 
recognize that something was rotten in the 
state of MEMSHIFT.$$$, announced a 
“Fatal Error F28: Close Failure,” dumped 





PROGRAM 
may burp and die when 
given data it can't 
handle—taking all the 
other partitions down 
with it like a house of 
cards, 


me back to DOS, end saved my original 
text. Other programs may not be so accom- 
modating. 

I did not check this program out at 
length on an XT. Suffica it to say that the 


one attempt I made at getting e program to 
run was unsuccessful. DOS couldn't find 
the program I wanted from the disk. It 
didn’t have such problems before Memo- 
ry/Shift was installed. 


Let Me Count The Ways 
Crashes, I hasten to relterate, are the 


reel bene of a program like this. If the crash 
is severe enough—and it usually is—you 
will have to turn off the machine and wipe 
out whatever is in memory in the other 
partitions. You may well discover that you 
have open files on some of the other 
disks—or worse. : 

{t's possible to exit e partition while the 


You've got heartburn from eating all those itty bitty dots 
You've trashed every lost dungeon in the unknown universe 
You've blasted ten million mutant alien weasels to bits. 
But are you prepared to practice the art of 


Real-time strategy from OLORIN 


$40 at your computer store, 
or direct from: 


eo) ecu b® 


PC GAMESMASTERS 





® Animated arcade style graphics 
on a monochrome or color display 

® 1000 hours of play testing 

® All the features you've come to expect 
and more! 

© Runs optimally on any IBM PC or XT 


P.O. Box 719 Amherst, MA 01004 (413)549-0535 
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program there is writing a file to disk. If 
thet file gets written only partiaily, and a 
crash in another partition keeps you from 
going back to close the fiie, you can prob- 
ably say goodbye to it. If the ruined fiie is 
an index to a rendom fiie, you’li have a 
very tough time indeed getting at your 
data. And if you're particuiariy unfortu- 


i Wovalel 


your personal 


money manager. 


It’s impossible to plan for 
tomorrow unless you know 
what you're spending today. 


PerFin, the personal financial 
program for the IBM-PC, helps 
you analyze spending patterns 
through a comprehensive, yet 
easy-to-use method of records- 
keeping. Priced at only $65*, 
PerFin is the most inexpensive, 
effective resource available for 
personal money management. 


With PerFin, you can track all 
your expenses in up to 40 user- 
defined categories, creating per- 
manent records by month and 
category. And that information 
becomes the basis for realistic 
goal-setting with PerFin’s 
budget feature. 


nate—for exampie, if you ciobbered a file 
directory before it was fuiiy rewritten— 
you could lose the whole disk. 

I deiiberateiy courted a coupie of these 
disasters, so I know they can happen. 
North American Business Systems says 
it’s addressing the problem in versions 
currently being tested. In the meantime, it 





ae 
ans 
You can request year-to-date 
reports by category, or ask 


PerFin to alert you when 
you're over-budget. 


You can also use PerFin to 
balance your checkbook— 
quickly and accurately. Provide 
comprehensive reports for in- 
come tax purposes. Edit, delete, 
or rearrange entries. Whatever 
your financial goals, PerFin is a 
proven tool that can help turn 
them into reality. 


To order, phone (713) 531-6100 
or write DEG software. 


*Plus $3 postage and handling. 


DEG software 


(713) 531-6100 
11999 Katy Freeway, Suite 150 
Houston, Texas 77079 
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wouldn't be a terrible idee to heve a copy 
of the file-recovering Norton Utilities 
around just in case. 


Boot Hill 

If a hang-up hasn’t turned the system 
deaf to the plees of the keyboard, banging 
on Ctrl-Alt-Del will reboot a single parti- 
tion without harming the others. To reboot 
the entire system, you use Left Shift-Ctrl- 


— 


I hasten to reiterate, are 
the real bane of a 
program like this. 





Dei. If any other partitions are open, you 
then receive the warning: “Danger: other 
tasks active” and must confirm that you 
really want to reboot the whole ma- 
chine. 

In theory this helps you to avoid the 
denger of leaving partitions with poten- 
tialiy open disk fiies. In practice, many 
probiems won't let you reboot the current 
partition, so it’s time for Boot Hill—turn- 
ing the machine off and on egain. The par- 
tiai reboot feature itself has hung up my 
system on at ieast two occasions. Still 
worse, it’s possible to reboot a single par- 
tition with e version of DOS thet you 
didn’t begin with. Since Memory/Shift 
retains only one version in memory, this 
could lead to no end of problems later. 


Irreconcilable Differences 

Memory/Shift happens to be incompat- 
ibie with a wide variety of programs. The 
documentetion lists three thet Memory/ 
Shift won't consort with: Hoyes Smort- 
com II, WordVision, and ProKey. I tried 
them and it’s true. North Americen cleims 
it’s working with Hayes and the WordVi- 
sion foiks to correct the probiem, but the 
ProKey incompetibility can’t be rectified. 
This is a shame, because I soreiy missed 
being able to use ProKey whiie testing this 
program. 

But there’s plenty of other software 
that won’t run with Memory/Shift and 
may even cause a crash. Programs that 
don’t stick to strict PC-DOS conventions 
are the prime suspects, but standard DOS 








programs that are copy-protectad are also 
a major problem. My spot-check showed 
that Deadline and Asy!um (which use pro- 
priatary oparating systams) rafusad to run, 
as did the copy-protected Time Monoger 
(which would otharwisa be a parfact pro- 
gram for this type of system) and Visi- 
Word. One of the Norton Utilities worked 
fina until I was finished with it and re- 
turned to DOS, at which point the system 
want into a dead hang. The Memory/Shift 
manual points out that VisiColc may have 
trouble running from certain partitions. 
Leaving aside CP/M-86, p-System, and so 
on, it would ba eminently safe to hazard a 
guess that there are plenty of other pro- 
grams that won't run with Memory/Shift. 
Copy-protection schemes fool Memo- 
ry/Shift, but the program itself is copy- 
protected. Aside from the fact that you 
can’t copy it to a hard disk, this is partic- 
ularly annoying when you consider that 
you naed a different copy for each version 
of DOS. True, once you load it, Memory/ 
Shift remains resident in memory until 
you turn your machine off, so you can sat 
your disk aside until your system crashes. 
And North American will sall you a back- 
up—one per customer, please—for 14 
bucks, which isn't all that avaricious. But 
tha company can hardly complain about 
all those copy-protected programs that 
snaak around standard DOS and knock 
Memory/Shift down for the count. 


Abundant Confusion 

The manual for Memory/Shift is truly 
abysmal. Avoiding important information 
in the name of “keeping things simple,” it 
leaves the user high and dry with a few 
basic how-tos and almost no details or 
whys. Many major points are undocu- 
mented. Typographical arrors assail the 
aye from evary paga in earlier versions. 


Tees 


is truly abysmal. 


The new ones have actually bean proof- 
read. 

Confusion abounds. When you're 
through installing DOS on your Memory/ 
Shift disk, you're told to turn your 
machine off and on—a truly irritating 
activity if you’va got much mamory at 





all—when a three-key reboot would serve 
the same purpose. There is no frank dis- 
cussion about the problems of using copy- 
protacted software with Memory/Shift. 
But there is a glossary with such useful 
dafinitions as “EXECUTE KEY: Synonym 
for RETURN key" (perhaps they borrowed 
thair machine from the Mafia) and 


“MONOCHROME: Synonym for black 
and white” ( a purist, the manual writer 
will defend against amber and green until 
his retina withers and dies). Despite an 
admonition to ask manufacturers of non- 
compatible programs to phone in with 
technical information, there’s no phone 
number anywhere in the document., 


BUSINESSMASTER PLUS 


ACCOUNTING SOFTWARE SO COMPLETE, 
ITS A MASTERPIECE. 





An 6-module maeterpiece tor ihe price of one- 
Packages evellable Us PT STAR AP Yaurs 
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Order Entry 

Accounts Payable 
Purchase Orders 
Inventory (Reguler) 
Inventory (Raw Goods) 
Payroll 

Fixed Asset Accounting 
with ACAS 

Melling List 
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yes no yee 
yr 
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PT PoachTree ing Ps 

* Aveitabte separeiely 





Accounting eoftware so com- 
plete, the only thing we teft out 
was the high price 


_CBASIC2 Version $289 
* CB-80 Version $495 
CB-86 Version $495 
There's no room here fore full comparison Send 
for our free softwere performance evaluation, end 
judge ausineesMoster Plus for yourselt, 
Caslers ond Crebutern inquvies wetrome 
© BunnentMaater® x a, Pussa 


14a iademark of 
DuareseMaater inc 





© CAM 16 @ trakemarh of Dn@ita! Meseacen tne 





GusinassMester, Inc 

1207 Elm Avenue Suite M 
Caristad, CA 92008 
610-434-6165 

800-521 9277 (Outside California) 
Telex 499 3505 BMAST 
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I'm Not Lisa 

To the people at North Americen Busi- 
ness Systems, Meniory/Shift is clearly a 
big deal. They're marketing it hard, and 
they’ra hinting at powerful new edditions 
in future releesas. The company has e pol- 
icy of supplying the first upgrede free 
whan you raturn your warranty cerd, and 


making subsequent updetes eveileble for 
$14 each, which seems reasonable 
enough. 

But the mejor problem with Memory/ 
Shift is thet it angenders ebsolutely no 
confidence, a particularly unsettling state 
of affairs for e program that has: such e 
huge potential for disester. Much of its 


64K Barrier! 


Make full use of the memory you have by 
programming with the FORTH-32 language. A 
Complete Development System! Floating Point 





Quest Research, Inc. 


303 Williams Ave. 
Huntsville, AL 35801 
(205) 533-9405 


and other Extensions. 
Call toll-free or 
contact a participat- 
ing Computerland 
store. 


Available for DOS 1.0, 1.1, 2.0 
FORTH-32 and the Quest logo 
are trademarks of 

Quest Research, Inc. 


800-558-8088 
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basic dasign shows thoughtfulness—but 
dozens of details betray the kind of hasty, 
careless, it’s-good-enough ettitude that 
helpad bring down the Amarican euto 
industry. 





ROCEED 
with caution and make 


plenty of backups of 
your disks. 


Whan e program gives you three 
options—Y, N, and Enter—it shouldn't 
allow you to enter “Moe,” “Larry,” or 
“Joe.” And e technical writer should 
know thet enybody who needs to be told 
thet e monitor is “The unit which looks 
like a TV tube and normally sits on top of 
the computer” has no business going any- 
where near a program as fraught with peril 
as this one. And there should be no need 
for three diffarent versions in e little over a 
month. If the program's reedy, releese it; if 
not, beck to the compiler. With Memory/ 
Shift, you nevar get the feeling thet the 
program will consistently do what it's 
supposed to do, time and tima agein. It's 
precisely this feeling thet separetes the 
terrific software from the shelf-sitters. 

Memory/Shift may well be biting off 
more then it can chew in its ettempt to 
integrate wildly disparete varieties of soft- 
ware by monkeying with PC-DOS. Still, it 
doas things nothing alse I've seen can 
manege, end some moderetely masochis- 
tic persons will probably be willing to teke 
advantage of its potantial and liva with the 
warts. To them | offar tha following 
advice: Try the progrem out with back-up 
copies of the software and data you're 
planning to use with it. Think of ell the 
ways you can cresh the systam, and see 
what heppens. If you do dacide to use it, 
start slowly: Work with two or three par- 
titions et first rather then the full comple- 
ment. Proceed with caution and make 
plenty of backups of your disks. 

Memory/Shift is not the Lisa, and it’s 
not VisiOn. It’s an interesting littla pro- 
grem that could usa a much better manuel, 
a lot more tasting, end e lot less hype. For 
$99 you were expecting meybe the Gold- 
berg Nine-Way Marvel, rube? /PC 
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CataList 





Superwriter* 
Multimate* Wordperfect* 
Perfectwriter* Word Pius* 
dstar’ 
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The most versatile list and file manager for the IBM PC. 


CataList is a menu-driven, mini-database, iist 
processor, file management, and maiilng ilst handier. 


CeteList prepares fully-competible Interfece-diskettes 
for eny of the 13 most popular word processors. No 
programming experience Is required. 


CataList Is fiexibie and easy to use; it iets the user 
merge CataList Interface diskettes with “customized” 
form-letters created by your word processing system. 


Other CataList features: 

* Seiect or delete items by name, partial name, nine- 
digit zip code, record number, date of entry, or any 
of 16 other user-defined fieids or partial fields. 

* Choose from six standard, buiit-in sort routines, five 
user-defined variable sort fieids, and up to 21 fixed- 
iength fields for sorting. 

* Process nearly 2,000 entries per data diskette for an 

unlimited number of diskettes, and retrieve entries 

by name, partial name or record number in iess than 
two seconds (up to 32,000 entries on the XT 
version). 

Browse through information with single key (forward 

or backward, with wraparound). Y 

Suppress printing or dispiaying of confidentiai data, 

on any or all fleids. 

Perform sum of numerle data. 

Handie Canadian, U.K. and European addresses, 

aipha-numeric zip codes, and teiephone numbers. 

° Use 26 coded addressee-tities, 15 of which are user- 
defined (useful for foreign and other titles), 

* Print up to eight labels across and up to 99 copies 

per each entry seiected. 

Produce listings, iabels, envelopes, and 

two different sizes of Rolodex cards. 


CataLiat daveloped by Automation Consultants Intarnational 


CataList wlil access the foiiowing printers: 
BROTHER HR-1/DX-15* NEC-8023/3500/7700 SERIES* 


COMREX CR-1* iINFOSCRIBE 1000/1 100/1200/1500* 
DAISYWRITER-2000° EPSON MX/FX-SERIES* 
DIABLO-620/630° iDS 460/480/560 PRISM* 


GEMINiISTAR-10° TRANSTAR T-140° 
QUME SPRINT* OKIDATA 84A/92/93* 


C.ITOH M-8510A F10-55 AND FLO-40* FUJITSU-F86* 


System requirements for the iBM PC*, IBM PCXT*, and 
Compaq*: 
— 128K RAM,DOS 1.1 or 2.0 
— two doubie-sided diskette drives (320 KB each) 
-- printer and word processor optionai 
— any monitor (coior or biack and white) 





® CataList User Manuai, Tutorial Demo Diskette, and 
CataList Diskette — $195 

* Tutoriai Demo Diskette Oniy — $15 

© User Manuai Only — $75 


(Postage and tax Inciuded. No charge for credit card.) 
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To order, send check or money order to: 


S TON. E and Associates 


Software Publishing and Marketing, Inc. 

7910 Ivanhoe Avenue, Suite 319 

La Jolla, CA 92037 

or VISA/MC call 619-459-9173(CA) ore 
800-624-2262(NAT) ae) 


Dealer orders cali VITEK 
800-237-7290 (CA) 800-237-3443 (NAT) 


CataList is @ trademark of Automation Consultants, International. 
*registered trademark 
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incredible power, un-precedented peed and 
application flexibility for virtually any mis- 
sion. That’s DataFlex! 

And now, the new DataFlex command lan- 
guage Is the friendilest way you can deliver 
your software payload. All of the extraordl- 
nary State-of-the-art features of DataFlex 2.0 
make It the clear cholce for an applications 
data base. 


But there's an even better reason to buy It... 
it grows with you. Needs change, your single 
user system may expand to multi-user, new 
requirements need to use valuable informa- 
tlon developed In present applications. 
DataFlex will never keep you down! 

DataFlex...avallable in single user and multi- 
user versions for 8 and 16 bit systems with 
extensive support for local area networks. 


Get into orbit now with DataFiex. The appiications environment of the '80’'s. 


SATAACCESS 


CORPORATION 


4221 Ponce De Leon Blvd., 
Coral Gables, FL 33146 
(305) 446-0669 TLX 469021 
Data Access Cl 


See us at 
Hynes Audstonum 
Boston 


September 28-Oclaber! 1983 
CYMBS 
HAST 





CIRCLE 227 ON READER SERVICE CARD 


PCnet and the IBM-XT 


Your Total Solution for IBM PC Local Area Networks. 
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MESS 
IBM-PC 


Share Your IBM-XT Hard Disk or other Hard Disk (*) 


|*Local Area Network and Shared 

Resource Management 

*Broadcast Coaxial Bus Network 

®Up to 16 PC’s per shared PC 
Server 

®Up to 8 PC Servers 

Network errors handled similar 
to DOS 

*PC to PC communications 


jRemote PC Execution 

*» ¢Background program execution 
at Shared PC 

> @Multi-tasking use of Printers, 
Modems, etc... 


1 Performance 

» Serial coaxial bus at 1 megabit 
up to 7000 feet 

> @No significant User PC 
degradation 
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PCnet Major Features 


Computer Vendor Independence 
©!BM PC, 1BM PC-XT 
¢Compaq 
*Colby 
¢Columbia 
Corona 


¢1BM MS-DOS Transparency 
eMS-DOS 1.1,2.0 
*Off the Shelf program execution 
over network 
eFile Transfers use MS-DOS 
commands 


Future Features 


*Networking 
eSNA, ETHERNET,X.25 


Other Computer 
eTi, Victor, Eagles 


eValue Added Applications 
®DBMS 


& 


system and the hard disk/version Orchid suppurts 


¢*Hard Disk Vendor 
Independence 
°iBM 
eSanta Clara Systems 
®Taligrass 
eTecmar 
®Microcode 
eQcs 
©Datamac 
eDavong 
Corvus 


*Disk and File Sharing 

*Public and Private Files/Volumes 
and Disk 

*File/Record Locking and 
Unlocking 

®*No Dedicated File Server; PC 
can act as File Server 

*Multiple File Servers 


*Ease Of Use 
Single PC slot for PCnet adapter 
card 
eStandard coax and BNC 
connectors 
*Automatic Load using 
AUTOEXEC.BAT 
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It’s trying to tell you to try ScreenPiay™ software. 
If you were playing our newest games for the PC, your computer would be talking to you. 
(x Right now. No hardware. No modifications. Nothing but speech synthesis, 
right from the disk. 
People think you'd need a degree in electrical engineering to get 
great, high-quality speech synthesis on your PC. And that was. 
probably true until these programs hit the market. 
Believe it or not, you got all you needed for speech 
synthesis when you bought your PC. You don’t 
need to buy a single piece of hardware. 
The potential has been there all along. 
Our software is just smart enough to 
take advantage of that potential. 


humdruiggg 

Pau et Nec 

speech to GEIx 

them excitivtay 

These are gata. 

that could stant 

their own merits 

on ANY compute & 

Take our first |W 
game in the War- ; = 
rior of RAS series, 

DUNZHIN. 

it’s been a 
ScreenPiay™ best- 
seller for quite a 
while now on other 
machines. 

Randall Don Masteller is a role-playing wizard. He 
brings the world of fantasy created by role-playing 
games to micro-computers. His games contain all the 
excitement and suspense you’ve seen only in board 
games — at least until now. The speech synthesis is just 
icing on the cake. 

Or the glint on the sword. 

Similarly, those whiz kids at Computer Applications 
Unlimited decided there was a sad lack of decent 
arcade-type games for the PC. 

Ris said, in effect, “If you’re so smart, then you do 
tter.” 

They did. Their response was CZORIAN SIEGE, 
one of the most original arcade games to hit the home 
screen since IBM’s smallest computer was the 360. 
Colorful, unpredictable, unlike any computer game 
you’ve ever seen—or heard. You'd skip lunch to save 
your quarters for this one if it were in the arcades, even 
if it didn’t talk to you. Come on—give it a try. 





4M PC i @ trademark of taternational Busines Machines. Inc Duazhin is a trademark of ScreenPiay Inc Czorian Siege 1s a trademark of Computer Applications Unlimited inc ScreenPlay 1s a trademark af Intelhgent Statements. Inc 
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Clear your desk for more important things. 


Ts 


To keep pace with the rigors of your business, you need the 
igh-tech capabilities of your personal computer. But you don't 
eed a bulky system unit taking up valuable space on your desk. 

‘A. Lifeline Executive Tower moves that unit from your desk to 
our floor, giving you more room to work. Lifeline Towers are 
vailable in two solid hardwood models—Executive Oak and 

ecutive Walnut—and Standard High-Impact Plastic, with 
ices starting below $200. Towers constructed of other hard- 





SK: Mosh The Tower 
=. by Aiba 





Put them ba ! 
‘And Put Your PC 








woods can be special-ordered. Also available are Executi 
Monitor and Printer stands and monitor/keyboard extensi 
cables, all priced under $100. Lifeline Towers are designed to 
IBM PC, XT and IBM expansion chassis, as well as DEC Rainbc 
and DEC 350. 


Ask for Lifeline Towers at a participating dealer. Or ord 
direct by writing or calling: 


Lifeline Information Systems, Inc. 
PO. Box 766 Sandy, Utah 84091 801 566-5340 


18M Trademark (BM Cop 
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Think it's about time your personal computer started earning 
its ate Then you're going to enjoy our new Chart Trader 
Plus 

Now Fi Fou can play the stock, commodity and options markets 
like a pro. And maybe make yourself a lot of money in the 
Process! 

Designed for your Apple® or IBM PC®, Chart Trader Plus 
places all the information you'll need to chart, analyze and 
predict price movements right at your fingertips. 


COMPUTERIZED CHARTING MAKES ANALYSIS QUICK, 
EASY AND ACCURATE, 

Thanks to Chart Trader Plus you won't have to spend hour 
after hour hand-drawing charts to see developing trends. Up to 
240 ecb dg of market activity can be displayed on your screen in 


“C ie Trader Plus features a dynamic, full-color graphic 
charting system that enables any number of tracking studies to 
be superimposed on your chart at one time. And with your 
printer, a ci ean can be printed in less than a minute. 


DATA FILE CREATION, MANAGEMENT AND 
UPDATING ARE AUTOMATIC. 

Because it’s in the most commonly used format, Chart Trader 
Plus’ Data File Management Program places a virtual library of 
prices and statistics at your beck and call. You can easily create, 
update and maintain your files using the Data File program. And 
if you don’t want to manually input data, telephone data 
acquisition is a breeze. 

lus, the package s unique AUTORUN* feature does all the 
work for you. With AUTORUN you can set a procedure, then 
have dinner. By the time you get to dessert, your data will 
ave been loaded, studies run and charts created and printed. 
All automatically! 


cure e@resettrecicer,t 





CHART TRADER PLUS COSTS LESS. 

At $199.95, Chart Trader Plus is a bargain. Competitive 
systems sell for as much as $2,000. But Chart Trader Plus is an 
add-as-you-grow package. There's no waste. You get just the 
functions you want . . . when you want them. You aren't 
forced to buy “extras” you may never use. 

And once you master Chart Trader Plus, you can easily 
upgrade your analytic ability. Advance to one of our other 
software packages—you'll only pay the price difference. 


LET YOUR PERSONAL COMPUTER PAY FOR 
ITSELF. AND THEN SOME. 

Chart Trader Plus lets you take full advantage of your 
computer's money-making capabilities. With the investment 
analysis tools the pros use at your fingertips, success is within 
your reach. 

To get the Chart Trader Plus, visit your nearest software 
dealer today. Or order direct from Omega MicroWare, Inc. by 


“1-800-835-2246 


OVE 


OMEGA MICROWARE, INC, 
222 SO. RIVERSIDE PLAZA CHICAGO, IL 60606 
312-648-4844 


"AUTORUN not available for IBM. 


Apple Computer a registered trademark of Apple Computer Inc 
IBM PC wa re trademark of [BM Corporation 
ye pee eg a recerark ti eee ror ae) Inc. 
Management, Inc. 
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COMPUTER HUT" 


IBM-PC & XT 
CALL FOR 
PRICE 


HARDWARE FOR IBM-PC 
| DISK DRIVES _— 


Taridoar 7M100-2DS/DD $239 
TEAC FD-55B Silmiine 
SHUGART SA-455 haif-high 


MAYNARD ELECTRONICS 
Floppy Disk Controller 
FDC wiPer. Port 

FDC wiSer Port 


MK RESEARCH 

Ram 64K 10 512K + SP PRICES 
Multifunction+ Ram TOOLOWTO 
Color Graphics for !BM-PC PUBLISH 


Quadboard-PP,SP, en ye +s/w 
Qued 512+ SP,Mem on s/w 


MICROFAZER (print buffers) 
ME8 Snap-on Epson/iBM 
MEG64 Snep-on Epson/iBM 
MP8 P-P wipause/copy 
MP64 P-P wipause/copy 


ZXST RESEARCH 

MegaPlus |i 4-Funct 512K +s/w $989 
ComboPlus II 4-Funct 256K + s/w $589 
HERCULES 

Hi Res Grephics 720 x 384, 
PP, +s/w 

FREDRICKS ELECTRONICS 
COLORPLUS 640 x 200, 
16-Color + s/w 

MBI 

Monte Carlo 5-Funct64K-1M $349 
acs 


Big Biue 4-Funct +280 for CP/M 
& hard disk I/F with s/w $479 


HARD DISK - IBM & APPLE 


DAVONG, MOUNTAIN CALL 


$369 


MODEMS — HAYES 


Micromodem II for Appie Il 

Micromodem |i w/Term Prog $319 
$225 
$535 


Smartmodem 300 
MONITORS 


Smartmodem 1200 

AMDEK 

Video 300G...$135 300A .... $149 
$165 


Video 310A 
$299 Colorii .. $449 
Color ili $379 


PRINCETON GRAPHIC SYSTEM 
HX12 HI Res RGB monitor .... $519 


SANYO, NEC CALL 


PRINTERS 


EPSON w/Graftrax 
., $449. MX-100. . . $649 


HR1A Par.... 


C-ITOH 

STARWRITER F-10 PorS 
PROWRITER 8510P 
PROWRITER 8510S 
PROWRITER2 1550 P 
PROWRITER2 1550S 


STAR MICRONICS 
Gemini 10X.$329 Gemini 15. $499 


OKIDATA 


$759 Ser 


$1195 
$399 
$579 
$690 
$749 


Tractor feed, Ribbons, Printheeds 
Deisywheels, Diskettes 


COMPARE 
OUR 
SERVICE & PRICE! 


| SOFTWARE FOR IBM PC | 


WORDPROCESSING 
WordStar. . $299 Word Perfect $329 
MallMerge . $159 EesyWriter.. $129 
SpeliStar .. $159 Voikswriler. .$129 
EesySpelier il $159 
Select $339 
SPREADSHEET/GRAPH 

Lotus 1-2-3. $355 Mullipian... $189 
TK! Solver CALL Fast Graph. .$189 
SuperCaic li1$199 VisiCaic.... $189 
Visi Trend/Plot $229 
ACCT/FINANCIAL 
Home Accountant Plus 
Eagie Money Decision 
Tax Manager 

Peech Pack (GL/AR/AP) 


DATA BASE MGT. 

OBase li... $429 EesyFiler... 
$349 Quick Code . $219 

Visi Dex ... $189 Visi File.... $239 


ANY S/W NOT LISTED? . CALL 
epic” 

Apple ile 

128K 80 col, 


disk, monitor 
CALL 


HARDWARE FOR APPLE 


MICROTEK 

Dumpling-GX $99 DMP-16 
BAM-16..... $99 BAM-128....$349 
RV611-C $89 
RH ELECTRONIC - Super Fen |i. . $59 
ORANGE MICRO Grappler+ .. $129 


$99 
$129 
$179 
$369 


$279 


$179 


CPM/CARD $319 Z-CARD.... 


SATURN 
Rem —32K $169 Ram 64K... 
Rem 128K 


PROMETHEUS 
Versacard $149 
Graphitti Graphics $99 


DISKS DRIVES FOR APPLE 


RANA Elite CALL 
© TAVA Date Drive 

orAppleiie $249 
FULL LINE APPLE S/W CALL 
Apple li+ Compatible system CALL 
DEC Rainbow 100 CALL 


$135 


. $299 
$429 


ANY PRODUCT NOT LISTED? CALL _ASK ABOUT OUR REPAIR SERVICES 
COMPUTER HUT ORDERS & INFORMATION ORDER.-LINE ONLY 


(603)88s9-0666 °°) 5255012 


eee ee ea ee eee ee SESS Ss 
Ail products usustty tn sock for immediste shipment and carry fult manutscturers’ werranty. Price subject to changs — this sd prepared two months in sdvence You 
jowent pres Po Sele Ra) , Bhd FA as res 


OF NEW ENGLAND INC. 
107 Eim St., Nashua, NH 03060 


Led 3% or $5.00 min. APO & RF 
Appie is a trademark of Apple Computers Inc 


18M Is a trademark of IBM Corp. 
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Np, 5 APRS Bei 
orders add 15%. include phone number. Call 03) (889-0866 for a return authorization number prior to returning any material. 





Once it’s in SHOEBOX, 
you can FORGET IT! 





Nothing comes back at you until you actually need it. 





That's right—forget your appointments, reminders and expenses. | 
SHOEBOX and your computer will handle those nagging details, 


The advanced program for time management and Appolntiaents nimalgenieat An 


expense recording, SHOEBOX can make life easier intelligent calendar that lets you plan your 

for you with its unique combination. daily schedule, as far ahead as you like. 
Reminders: A separate, intelligent 

Simplicity: SHOEBOX never makes you use or things-to-do list and tickler file—great for 

do anything unnecessary. deadline items and recurring chores. 
Expense recording: Room for 

Hardware freedom: SHOEBOX runs on hard detailed entry of single or multiple 

disk or RAM disk as well as on floppies. erpsaditares coors tele er 


appointment or reminder—including 
account, category and comments. 


Partitionability: SHOEBOX is the only product Recurring schedule items: Put it in 
of its kind that is compatible with Memory once, and it will reappear as many times 
Shift, so that it can remain in memory while as it needs to, no matter what the pattern 
other tasks are running. of recurrence—whether it’s the every- 
Tuesday meeting, a quarterly tax deadline 
Attentiveness: SHOEBOX gets to know you and or your mother-in-law’s birthday. 
the way you use it, and adjusts help levels for you Advance notice: As much early 
: warning of an item as you need. 
automatically. n 
Printed achedules: Quick, hardcopy 
: ri take-al hedules. 
Communicability: SHOEBOX can be configured Eepemecat tere: Uieibieilexpense 
for local area networks. summaries for any period of time you 
select, organized by account or category. 
Now only $125 from your local dealer! Heres: Rect all pour peat 


appointments or reminders involving a 
given person or subject. 
Multiple-user: Share your SHOEBOX 


mee LAND 25 Waterside Plaza but retain privacy for your information 
New York, NY 10010 with password protection. 
SUS TEaMS (212) 684-7788 One for all: A single operator can 
INC. coordinate schedules for many individuals 


For the IBM PC, XT, Victor 9000, Compaq and other compatibles. 
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SOFTWARE/MARK ZACHMANN 


VisiCalc’s creators now offer a program that lets 
engineers and scientists use a tool kit full of 
simultaneous equations. 


The Versatile Variables 
Ot TK!Solver 


TK!Solver 
Software Arts, Inc. 
27 Mica Lana 
Welleslay, MA 02181 
(617) 237-4000 

List Price: $299; TK!SoivarPacks for Ma- 
chanical Engineering end Financiel 
Managing, $100 each. 

Requires: 96K, one disk drive. 
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VisiCalc was an innovative program. All 
by itself it probably sold more Applas than 
eny other computer program axtant. Visi- 
Calc was also one of the first programs 
made availabla by IBM for the PC. 

The people who designed VisiColc 
spant a couple of years doing extensive 
resaarch and davalopment before finally 
releasing a product callad TK!Solver, 
which is now availabla for tha PC. Inmany 
ways TK!Solver may be considered an 
extension of the original VisiColc concept. 
It is not a spreadsheet program, but rather 
an equation solver program for angineers, 
scientists, and other professionals. 

Supposa you were designing a new 
machina. In this process you would fre- 
quently hava to seiect between engineer- 
ing advantagas and manufacturing econo- 
mies, necassary tradeoffs in tha search for 
a cost-effectiva and useful machine. 
TK!Solver is designed to maka that selec- 


tion process as simple as possibla. 

When you first run TK!Solver tha 
screen displays a blank variabla shaat and 
Tula shaat. Tha variabla sheet will contain 
descriptions of the variables (input end 
output) usad to construct the model. On 
the lower part of the screen the rule sheet 
dascribes the interactions betwaen the 
variables. 

Once you fill in the relationships, 
TK!Solvar takes ovar. As in VisiColc, you 
push the ! kay to tell TK!Solver to solve the 
equations. 

Let me present a rather involved axam- 
ple illustrating the capabilities of 
TK!Solver. 

Supposa I am considering buying a 
house. I first set up a group of functions 
that dascribe the relationship between 
interest retes, duration of the mortgaga, 
down peymant, and monthly and total 
paymants. Figure 1 shows how the vari- 
able, ruie, and unit sheets might be set up. 
I pressed tha ! key and TK!Solver found 
values for the output variables (see Figure 
2). My monthly payments would be 
$623.31. 

I movad tha cursor down to the interest 
rate line and changed 16.5 percent to 15.5 
parcant. I recalculated, and found that 
monthly payments had dropped to 
$587.03 (see Figure 3). So far any spread- 
sheet could do these tasks, although 
TK!Solver makes it easier to sat up the 


PC MAGAZINE 489 SEPTEMBER 1983 


functional relationships. 

As a next step, I blankad out the total 
house price and instaed askad: “if I can 
only afford to pey $450 per month, with a 
down peymant of $20,000, what house 
can I afford?" Apparently, tha house 
should cost about $54,500 (see Figure 4). 

Now, I want to consider e particular 
house, which costs $65,000. What down 
payment would be required to meet my 
monthly payments of $450? Apparently a 
$30,504 down paymant (see Figure 5]. 

Since $30,000 is more money than | 
could pay all at once, | decidad to raise tha 
monthly peyments to $550; running tha 
changed model (see Figure 6), I found tha 
naw down paymant was only $22,838. 

If you aren't careful, it can be easy to 
specify tha values of too meny items, at 
which point the model no longar has e 
solution. Figure 7 shows the ptoblem of an 
overspecified model. The > signs point to 
error conditions where TK!Solver found 
equetions with no solutions. 

When TK!Solver cannot solve equa- 
tions directly, it uses a method called “it- 
erative solution.” An itarativa solution is 
performad by guassing tha correct value 
(in the case for interest rate) and then mov- 
ing the velue around until all of the eque- 
tions are satisfiad. Tha manual is a bit 
skatchy on what algorithms TK!Solver 
uses for the itaration method, but the finel 
answers I recaivad ware correct. 





You can see that 
TK!Solver is that var 
input or output. Th 
where an equation 
works in only one 
instruction will tak 


multiply by 5 toget Y 


er, Y = 5*X means th 
by the fact that Y is 
you set X to 10, then 


you set Y to 15, ther 


As a last exercise 
ues for house prices, 
to $65,000 (see Figt 
“houses” is associat 
the mortgage mode 
recalculation featur 
can actually watch 
screen go through th 
the set of results fre 


he big advantage to 
bles are not fixed as 
ike BASIC 
uch as Y 5*X, 
irection; the BASIC 
the value of X and 
Instead, in TK!Solv 
t X and Y are related 
times as big as X. If 
is found to be 50. If 
X must be 3. 
I set up a list of val- 
anging from $45,000 
8). The list named 
d with variable H in 
By using the list 
of TK!Solver, you 
the values on the 
list. Figure 9 shows 
n the run of the list 





processing, showing the oew monthly 
payments required given each house's 
total price 

The advantages of TK!Solver when 
compared with a spreadsheet are mani- 
fold. The most obvious advantage is that 
equations are treated the way people write 
them and think of them. An equation is 
fundamentally a relationship, not a direc 
tive to the computer to perform an opera- 
tion. Further, equations use names for the 
variables, and units of measure. When you 
change the displayed unit of measure (if 
you wish to see annual instead of monthly 
s, for example), the displayed 





paymer 
values will change accordingly 


a 


is fundamentally a 
relationship, not a 
directive to the 
computer to perform an 
operation. 








If you wish to see what happens as a 
variable changes, you can also define a list 
of values for TK!Solv-er. It will run through 
the selections, and clisplay the results on 
the screen. TK!Solver also contains a rath- 
er crude plotting program which uses 
asterisks (*) to display the values found 
during iteration. 








Figure 1: The vorioble, rule, and unit sheets for the mortgage model to be run by 


TK!Solver. 


Figure 2: After the ! key is pressed to solve the mortgage model, the volues of unspecified 


voriobles oppeor in the output column 
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YOU'VE GOT TO 
SEE IT TO BELIEVE IT 








Introducing IBM PC- IBM PC monochrome board. 92K of parity RAM is also 
Compatible Hardware To In addition, SuperVision offers available for your IBM PC. 
Run Spreadsheet Software a full 132 column by 44 row alll CeSadayvend gecehe 


screen, a printer port, and 720 é 
It should be a simple thing, by 348 dot addressable graphics ENED Sees 


really, to see a full 132 column capability. gash) Sk EIU! 
spreadsheet on your IBM PC. SuperVision supplies the 

You shouldn’t have to scroll up, _ features that have been missing 

down and sideways to get the for spreadsheets, financial — ~~ ~ 
full picture. Now you can see it modeling, and database applica- 

all with SuperVision, a mono- __ tions as well as giving you a Wis 
chrome video interface board fast, full-screen editor to make 


from California Computer life easier. Z/Plus, a fast Z80B Caiiocnts Commieet Sa 


: . 250 Caribbean Dr., Sunnyvale, CA 94086 
Systems. It easily replaces your based card with CP/M and a (408)734-5811 Telex: 171959 CCS SUVL 


SuperVision and 2 Plus are trademaris of CLS, Inc 1BM is a registered trademark of [necrnational Business Machines, CP Mts 
a trademark ot Digital Equipment inc 2808 1s a rademark of Zihog, Inc 
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Setting up a model is not @ trivial task. 
You need to specify the variables, the rela- 
tianships, and the units of measure. The 
people at Software Arts are hoping that 
engineers and scientists will work with 
them to creata packages of models that can 
be loaded by TK!Solver. The first such 
package is a Mechonicol Engineering 
TK!SolverPak, which I had the opportuni 
ty to play with. ft contained a number of 
routines and a brief manual describing 
them. These included bending of an elas- 
tic beam, a cantilever analysis, cylindrical 
heat transfer, fluid flow in pipes. and a 
hydraulic system analysis/design pra- 
gram. 


if PROGRAM 


comes with an 
enormous assortment of 
mathematical formulas. 





The mechanical engineering models 
were quite complex. and they point up the 
usefulness of TK!Solver to a working engi- 
neer. {t's easy anough to look up the for- 
mulas and plug in the appropriate values 
for a calculation. Doing this far a number 
of different parameters and changing the 
desired outputs is another matter entirely. 
For exampla, you solve the problem: given 
a pipe, find its heat transfer; then you turn 
around and try and figure out how to 
describe the pipe given a necessary rate of 
heat transfer. But that is another matter 
entirely. Commonly, this involves hours 
spent modifying and remadifying a pro- 
gram, or worse yet, bending over a calcu- 
lator. TK!Solver excels in reducing the 
drudgery of those tasks. 

The program comas with an enormous 
assortment of mathematical formulas (cir- 
cular functions, net presant value, polyno- 
mials, dat products, etc.) that can handle 
most camman tasks. There is also a facili- 
ty with which you can describe your own, 
more complex functions. 

As far as solutions go, TK!Solver can 
iteratively solve most well-defined prob- 
lems. It will perform direct solutions only 
on linear relationships or relationships 
involving defined inverse functions, such 
as arcsin. From a user's standpoint, tha 





Figure 3: The mortgage made! Js recalculated after the interest rate is reduced ta 15.5 
percent. 
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Figure 4° TK!Solver finds the maximum price for a hause that could be purchosed with a 
down payment of $20,000 and manthly payments af $450 


Figure 5. The down payment is calculated far a $65,000 hause with $450 monthly 
payments 
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Figure 6: The down payment is less when the manthly payment is raised ta $550 








Financial Management Software 
Made for the Fortune 1000 
...and Companies That Will Be 


[ of ye ad, respond to 
“What if” queries, do consolida- 
tions and eliminations of current or 
projected data, and then print out 
precisely formatted, detailed re- 
ports to the user's specifications? 
And what if data could be drawn not 
only from the keyboard but from 
archived files or other systems, 
even the user's general ledger? 
On a microcomputer? 


Financial Language 


MARS, the Management Account- 
ing and Reporting System, is just 
such a system. Not just another 
electronic spreadsheet, MARS is a 
sophisticated procedural language 
for financial modeling, designed 
expressly for microcomputers, 

and powerful enough to handle 
jobs that only recently required 
mini or mainframe capacity. MARS 
makes timesharing for financial 
modeling purposes a thing of the 
past. 


Thousands are already in use. 
MARS is ideally suited to the needs 
of the Fortune 1000, where com- 
plex accounting is a way of life. The 
intrinsic flexibility of MARS meets 
the demands of multi-national, 
muiti-site, muiti-divisional, and 
muiti-currency corporations. 





| computer experts to fully exploit 





the power of MARS, nor must they 
memorize long strings of compiex 
commands. Every instruction Is 
prompted. Installation and training 
costs are thus minimized, in fact 
possibly zeroed. A first-time MARS 
user with any Computerexperience | 
can design and produce a hard- 
copy report within minutes. 


Expert Mode 

Later, having become more familiar 
with the system, he can elect touse 
the “Expert Mode,” bypassing the 
menu hierarchy altogether. In this 
streamlined operating mode the 
user interacts directiy with the job 
matrix, watching commands being 
executed as they are keyed. Or, he 
can enter an entire sequence of 
commands and run the whole job 
automatically. 
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too large for the yal is 
to imagine. 


MARS is quite simply several orders 
of magnitude beyond the now- 
familiar desktop spreadsheet 
systems. 





Avallability 

MARS is available on most sys- 
tems with a minimum core memory 
of 64K, including CP/M-80, CP/M- 
86, MP/M, PC/DOS and MS/DOS. 


For further information, contact: 
Capital Systems Group, Inc. 
11301 Rockville Pike 
Kensington, MD 20895 
(301) 881-9400 


cae ce os ee ot es oe a sd 





PC Sever wes tated to the institute of Electnca! and Elec- 
tronics Engineers (EEE) specification S07 1960, Cetrgory A. 
Alec wesilaisie in 270/240 Volt model. 


Registered Nademerts, AC Sever: NTE 
Ltd. (6M, PC and PC-XT—Intermational Susiness Machines 
Corp. Apple, the Apple logo-—Apple Computer inc. DEC— 
Oigital Equipment Com. AC Magazine— Ziff Daves Publui- 
ing Compeq—Compaq Computer inc. Radio Shack—Tendy 
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only diffarencas between iterative and 
direct solution is that iterative solutions 
take a bit longer and allow room for error. 
If you're concernad about the extent of 
arror possible in a calculation, you can 
examine tha comparison tolerance for itar- 
ativa solutions on TK/Solver’s Globals 


Sheet. 
l encountered a few problems with the 


program. When I ran the mortgage pro- 
gram I noticed that tbe valua of 30 yeafs in 
variable n had apparently turned into 
29.999999. Even moving back to tha call 
and reentering the value had no effect on 
tha number displayed. 

As must be done in writing any com- 
putar program, TK!Solver’s authors had to 
decide what precision value to use. For 
reasons of spead thay used single preci- 
sion (12 digits); the program has no provi- 
sion for double-precision numbers or 
using the capabilities of an 8087 floating 
point procassor. 

One thing that electrical engineers will 
sorely miss is working with complex num- 
bers. TK!Solver only can deal with real 
numbers, although polar notation can be 
used if you specify all of the complex 
arithmetic as rules. Some of the mechani- 
cal engineering problems in the TK!Sol- 
verPak ware done in this manner, result- 
ing in a loss of the model’s comprehensi- 
bility. 

Finally, TK!Solver has the sama bugs 
that VisiCalc has due to tha copy protec- 








Figure 7: A model connot be solved if taa many variables ore specified in the input 
calumn. When this problem accurs, a > symbol appears in the far left calumn ta indicote 
uotians and irreconciloble voriables. 


tion scheme usad by Software Arts. Press- 
ing the Break key after you exit from the 
program can have disastrous effacts. I sug- 
gest rebooting upon completion, even 
though the program returns to PC-DOS. 
Tba user interface to TK!Solver is 
almost identical to VisiCalc. Tbe primary 
difference lies in the nead to manipulate a 
number of sheets. This is not a problem 
thanks to the windowing they use. 


Ticonr 


differences between 
iterative and direct 
solution ts that iterative 
solutions take a bit 
longer and allow room 
for error. 





There ara no formatting commands. 
Cells are displayed as numbers with 
optional dacimal point, or, if necessary, in 
sciantific notation. Similarly, you can't 
really generate a business report, but that 
function is not in the spirit of the pro- 
gram. 

It is vary surprising that a more 
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CALL OR WRITE TODAY 


































VERSAFORM . 
EXECUTIVE ACCOUNTING SYSTEM 


dBASE 

BOTTOM LINE STRATEGIST 
FINANCIAL PLANNING 
FRIDAY 


VISICALC 256K 
VISITRENDIVISIPLOT 
ag 


VISIFILE 
BUSINESS FORECASTING 
DESKTOP PLAN 
VISISCHEDULE 
ViSIWORD 
VISISPELL 
NORTON UTILITIES 
Tim. tit 
1-23 
ROSSTALK 
HOME ACCOUNTANT PLUS 


FIRST CLASS MAI 
PROPERTY MANAGEMENT 
PFS: FILE 

PFS: GRAPH 

PFS: REPORT 

PFS: WRITER 

PC TUTOR OR (2.0 VERSION) 
PC PAL 


EAL ESTATE INVESTMENT ye] 
PIE WRITER 
WORDSTAR 
MASTER TYPE 
SNOOPER TROOPS 1 OR 2 
THE MOST AMAZING THING 
ZORK I, il, OR IN 
DEADLIN 
STARCROSS 
SUSPENDED 
WIZARORY 
VOLKSWRITER 
MONTE CARLO CARD 
Persona! checks ollow 2 weeks We accept Visa & Master 
Cord (send cord no & expiration date) Include $2.00 tor 
shipping. residents odd 647% state sales tax Prices 
refect 6 cash discount only & are subject fo change wil 
hohcs Pieose enclose your phone no. with your order 


FAS LtACC 


COMPUTER PRODUCTS 


Box 456 
Columbus, Ohio 43216 
Phone Orders/24 Hours: (614) 863-1699 


1-800-272-1600 
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Figure 8: Houses is a list of values to be as 
martgage model 


advanced user interface was not used. You 
still have the / key command, which 
leaves you looking at a menu that consists 
of only seven letters—abbreviations that 
may or may not make sense. As with Visi- 
Calc, error messages are usually no more 
than a beep from the computer. Except for 
left and right cursor motion, the PC's func- 
tion keys are not used in formula or text 
editing, leaving you with backspace delete 
as the only editing command. 

In fact, all of the menus were single let- 
ter menus of the VisiCalc variety, with no 
way to get a more useful summary of avail- 





n the 


ned to the hause price variable 





able choices. In the same vein, | spent 
some 20 minutes trying to figure out why I 
had received an error message while try- 
ing to create the figures for this article. 1 
was informed of the error in this way: The 
computer beeped, and some > symbols 
appeared in the status column. Moving to 
the status column brought me this far from 
the informative message, “> error’! 

In an attempt to increase the friendli- 
ness, TK!Solver does have Help messages. 
Pressing ? at any juncture places you in 
the general Help subroutine, which then 
asks you for a topic. There is no simple 


you ask for Help with respect to a topic, 
the program will require about 30 seconds 
to display a wordy, not very useful, Help 
message (see Figure 10). In some cases the 
Help messages were totally unrelated to 
the Help item I had requested 

The user's manual isan attractive IBM- | 
sized looseleaf with a uumber of useful 
illustrations. Some of its verbiage is a bit 
confusing, but the tutorial is a readable 
introduction, although insufficient for ad- 
vanced use. 





way to find out what a menu means. When 


S WITH | 
VisiCalc, error messages | 
are usually no more 
than a beep from the 
computer. 


It looks as if the authors at Software 
Arts have taken lessons from IBM main- 
frame writers. Consider this example from 
page Il-23; “The List Sheet contains a table 
of all lists created in the program. A list is 
a set of values assigned to positional ele- 
ment numbers.” That's all there is to the 


Figure 9. The variable sheet is automatically solved five times. giving results for each of the values on the list of house prices. 


443) Ir 


fput. ‘ 
1 ven: 4, Direct Solver 
Last Solver: tae tan 


flame Output 


3i) Input: 
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List Solver: 5, Direct 


Nouse price 
#0un paynent 
Bown Payment percentage 


Hortgage 


inte rest 

nter 

Fonthly raent 
Total Of payents 


Total interest paynents 

















TakeYour Computer's Commands 
And PutThem Where They Belong. 


OnYour Keyboard. 


PC-DocuMate™ is a documentation template that fits the keyboard of your iBM PC. 
So the information you want is where you need it. PC-DocuMate templates are profes- 
sionaiiy designed, logically organized and comprehensive. Each template is printed 
on both sides on durable, non-glare polystyrene and is color-matched to your PC 
keyboard. 

PC-DoecuMates now available for each of the following: 
® DOS/BASIC 1.1 (as shown) ® WORDSTAR™ © SuperCalc?™ @ MULTIPLAN™ 1.00 
® DOS/BASIC 2.0 @ dBASE-II™ @ VisiCalc™ @ MULTIPLAN™ 1.06 


®@ CUSTOM “do-it-yourself” @ 1-2-3™ @ VOLKSWRITER™ © EASYWRITER ii” 
template (with pen and eraser) 








Control key usage for DEBUG commands & more 
ESC, CTRL, TAB, SHIFT contro! key documentation 











EDLIN commands 
are documented 


Cornplete Reference for 
6OS commands and formats 


Reference list of 
BASIC commands 












Jelelele Ielolete J 

ST Ae otlat. EP 
ea PPPs 

a 1 f-I4t- 


PC-DocuMate . 




























Easy reference for Reverse side contains reference dataon Controlkeyusage BASIC keyword 
function key use = over 430 BASIC statements and functions for ALT & PriSe abbreviations 
(Includes advanced BASIC) 


EACH TEMPLATE IS ONLY $44.95 (includes shipping). eS 


No-Risk, Moneyback Offer: If you are not completely satisfied, return your PC-Docu- 
Mate template to us (undamaged) within 10 days for a full refund. 

Please send personai check, money order, or credit card information. Foreign orders 
add $5.00 ‘except Canada). No COD’s please. Telephone orders: Cali 919/787-7703. (nc 
residents add 4% sales tax ) 


Systems Management Associates y} vi 

P.O. Box 20025, 3700 Computer Dr. 

Raleigh, N.C. 27619 Dept. 8-3 
Canadian customers please send $23.95 CDN for each template to: Systems Management Associates, 
55A Westmore Dr.. Dept. B-3, Rexdale, Ontario M9V3Y6 


Dealer Inquiries Invited. 
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discussion of lists. I stil] don't know how 
to get a printout of the results when using 
a list of values. 

1 estimate thet if you are willing to 
spend on the order of 20 hours to read and 
reread the user’s manual, it will begin to 
make sense. There’s no escape from this 
effort. Even If you use a TK!SolverPok you 
will need to understand why errors occur 
and how to fix them, which means you 
will have to plow through the manual 
anyway. 

I have two major complaints with 
TK!Solver. First, the program is copy pro- 
tected. This means catastrophes can occur 
to the diskette’s physical media and you 
cannot run TK!Solver off a hard disk. The 
program uses overlays, so it would speed 
up amazingly if it could be run under a 
RAM-disk or hard disk. 

Since TK!Solver runs under PC-DOS, 
data files, at least, can be put on a hard 
disk and RAM-disk. Iran TK!Solver under 
PC-DOS 2.0 with no ill effects. 

Secondly, the program has no graphics 
capabilities. One thing that scientists and 


Awan ann ie 


ores’ ve: 
= at ware 


co we we aaa 


andi sk ga 
Noe Ne oe 


e580" ong f 


s ¥ po 1h ge 
cont ant, is 
2 te wit? 


engineers have in common with business 
and home users is a desire to see results 
graphically. The character graphics sup- 
ported by TK!Solver are inadequate for all 
but the crudest comparisons. 





F YOU ARE 
willing to spend 20 
hours to read and reread 
the user’s manual, it 
will begin to make 
sense. 


TK!Solver does allow you to send data 
to a DIF file, and some programs are avail- 
able that convert DIF data into graphics. 
But this is not as interactive as a program 
that supports graphics internally. 

My impression of TK!Solver has 
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changed radically since | began using it. 
At first I was distinctly disappointed with 
the program. It did not seem as innovative 
as I would have expected from a trailblaz- 
ing company such as Software Arts. 

On the other hand, after using it for a 
while, I found it to be a versatile tool. Engi- 
neers and scientists who have spent their 
time coaxing BASIC or VisiColc to solve 
equations would be better off with 
TK!Solver. Even home users would find it 
has obvious advantages (as seen in the 
mortgage model in my example), although 
the program's cost may be harder to justify 
in a household budget. 

My biggest disappointment is with the 
user interface. To operate their program 
you virtually have to sit with the user's 
manual on your lap, unless you use 
TK!Solver in your work constantly. The 
error messages and menus are pitiful. If 
you begin with a TK!SolverPok or a com- 
pleted model, then this may not be sucha 
problem. The final process of plugging 
numbers into a completed model is very 
simple, and quite rewarding. /PC 
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We've got Just the ticket for 
DP managers. 

Because, ABM Personality Series 
Intelligent Communication Subsystems 
allows iBM Personal Computers and 
XT's to double as full fledged multi- 
function 3270 communications systems. 





You can start with just one IBM PC 
or XT communicating directiy with 
the host, then add up to twelve more 
per Cluster arrangement. Depending 
on the ABM software Installed, the 
(BM PC's emulates either a 3276 display 
and control unit or a 3276/3274 cluster 
controller for 3270 BSC and SNA/SDLC 
communications. 


What Managers Need To Know About intelligent IBM 


Better yet, each IBM PC can be used 
for local computing tasks while main- 
taining 3270 host communications and 
performing host generated printing, 
thanks to ABM's on-board Z808 front: 
end processor, 64K RAM, andemulation 
software. While performing these 
multiple tasks, your personal 
computer can also be upgraded toact 
as a 3276 or 3274 cluster controller. 

What's more, smooth transitions 
from BSC to SNA/SDLC and other com- 
munications protocols are designed in. 

User interfaces for custom 3270 
application programs are provided. 

A parallel printer port and four 
Serial ports are supplied. 

And all configurations are field 
Installable and upgraded by non- 
technicai on-site personnel. 

None of the non-intelligent commu- 
nications adapters with IBM PC 
resident 3270 emulation software 
provide the flexibilty and capability of 
ABM's 3270 Intelligent communications 
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ae 
3270 Communications 
subsystems, particularly concurrent 
local tasking and multiple communi- 
Cations session support on a single 
personal computer/terminal. Yet the 


ABM way will probably cost you much, 
much less. 





So, call us today and we will usher 
you into the talkies. 

ABM Computer Systems, 23362 
Peraita Drive, Laguna Hiils, California, 
92653, (714) 859-6531. 


Albih 





APPLE tle (BM P/C-XT NEW PORTABLE 


ONSALE CALLNOW __ COLUMBIAVP 
$1149.00 FOR SALE PRICE $2359.00 
COMPUTERS i IBM AND ; 
IBM PIC 64K with Dust 320K Drives, i COMP. ACCESS. 
Dek Controller, and Mono, Color. 
Graphics Cord ON SALE 2409 Pakawrsetore ics I? call 
Compeq Call PC Modern Plue 299 
Hyperion 4195 | Sysiam Cerd by MS 270 
Eegle PC-XL 3395 J QUAOLINK by Ousdram 629 
Columbia MPC Feckege OQuadboard Ii 279 
128K, Dual 320K Drivee, Keyboard. I Koale Pad Cali 
Mono/Color/Graphics Cards with Mullidisplay by USI ug 
Tone of Soltwere and features I Mice? Cali Us 
eeaueeiied wit drive os I Pople ca Coe os 
ASI 1 * TECMA! iT 
Corone Desktop wi2dnves 2695 | ° SPURTE RES Ia STOGK 


Pied Piper by STM 


no 1049 
NANO by SKS. Sr (BM SOFTWARE - 
Kaypro I, 4 of 1 Cail VIeuALL -amouse 359 
DEC Rainbow 100 cal yf aaah 4 # 3 cate 
Zorba F Call Ysordst 
Apple lle 1149 hic ae 
achiree 

TT MONITORS eae 

Pricaton Graphica HX 12 409 f PRINTERS 9 
scaton Gra 3 

HIRES Amber io! pe rtd 
Composita Color 2389 Stiver Reed 550 400 
hake BEST BUY Bf uKi6100 499 


For Compieta Salecton and 


BUY DIRECT AND SAVE Lowest Pricas — Free Ceteiog 


to chenge $nd availability COMPUTERS 


TO ORDER and more 
(619) 291-1442 San Diego, ca. 82104 
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BACK ISSUES OF.. 


Add to your PC Magazine collection today, 
while copies are still available. The more 
complete your library of back issues, the 
more authoritative and useful It will be to 
you. 


The earliest available issue is Volume 1, Number 3. 
Order any issue you wish, being sure to specify volume 
and issue number for each. If a particular issue is out 
of stock, your payment will be refunded promptly. 


Back issues of PC are priced at $5.00 each, postpaid. 
Outside the U.S.A., $6.00 each. 


Co-t- 


™ PC MAGAZINE 
lil CN1914 | 


All pncea and products subvect 


moernneaf 
il 


eccneeed 


“ 
z 


| Morristown, N.J. 07960 
Pieese send issues of PC listed below 
[Unt Prce [Total Pree | 











| 
| |__ Quantity | 
a ce | [tae 
as A ee 
| ines (| ae (ea 
| eee a ie 
| PAYMENT ENCLOSED $_______ (Residents of CA. CO, CT, DC, 
FL, IL, MA, MI, MO, NJ. NY Stete. OH, SC & VT add applicable sales tex ) 


| Mr /Mrs /Ms. 
(please ort ful name) 


City 4S tate 2 eas SS SS 
RC ie renee’ of FC Commurncations Cop: 8 subsidiary of Zif-Davis Pubhahing j 
pany 





VVATSOFTPRODUCTSINC 


A subsidiary of the Univeratty of Watarioo 


Announces 


a full screen editor and a family 
of language interpreters for the 
IBM Personal Computer 


b 
pF ‘atG 
Ros 


OY 
O ~Ose 
ED gas 
goR pach” 


For further information contact: 


WATSOFT Products Inc 
158 University Ave 
Waterloo. Ontario 

Nat 3E9 


(519) 886-3700 
Telex No 06-955458 
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FREE IBM PC INFO 


on “Choosing Color Monitors” and on all the 
products and programs needed to make your 
PC do Its ultimate best for you. 


16 COLOR MONITORS 
Sony Profeel Series 
12° of 19” $895. 25" $1495. 
Princston Gr. 12” $795 
NEC 1203......... .. $895 
Psnasonic 1350MG .. $700 
SONY PROFEEL CABLES 
(plus connector If nec.) 
12/19/25 @ $109.95 
(modification req.) 
12” specis! 


(No modific.) $129.95 
For NEC 1203 - $39.95 
IDS PRtSM COLOR PRINTER 
Instsil. pgm to uss Wordstsr on Prism 
ColorTRAX for Prism 


COLOR GRAPHICS 
RatTRAX PLUS for Epson, 
Okidsts or IDS - $34.95 
QuickDRAW shspe 
program $49.95 
PC-TUTOR color instruc. 
program 


TRANSFILE program to 
send programs or filles 
from Appis or TRS80 

to PC - $199.95. 

{includss disks & cable) 


FREE INFORMATIVE LITERATURE ON 
STATISTICS ¢ ENGINEERING ¢ LEGAL 
ACCOUNTING ¢ INVESTMENTS 
We want to be your source for ali commercially 
avaliable programs in every field, including color 
graphics, games, spread sheets and aiso color 

boards and piotter programs. 
* WE HAVE CABLES FOR ALL PRINTERS « 


JACK STRICK & ASSOCIATES 
949 South Southlake Drive * Holiywood, FL 33019 
Tel. (305) 925-7004 
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CONTACT: Kelly Teviin 


ACCOUNTANT 
DESIGNED 
puter consultants 


softwsrs designed with the profsssions! touch 


COMPLETE 
INTEGRATION 
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PRICE: $595.00 each system, Payroll - $795.00 


ACCOUNTS PAYABLE — 
DATA ENTRY 


Quick 


PROGRAMMERS 
“C” the extras we offer 


More than just a compiler . . . we address 
the total programming environment 


Cc Compirtm 
¢ Complete non-float implementation (float 
avail 3Q) per Kernighan and Ritchie. 
Small and medium models supported. Medium 
model allows greater than 64k of code and 
greater than 64k of data. 
Complete standard 1/O package. 


e level debugger 


bolic debugging. 
ation during 


c-window’=— Sour 


e Fully interactive syM 


e FullC expression evalu 
debugging. 

e Statement and pie 

e Automatic ¢ commands P' i 
ple variable pees per 5! 
or breakpoint 


Ask for a demonstration package — 
you'll immediately ‘‘C” the difference! 
Available for Victor 9000, C Compiler. 
IBM PC, Zenith Z100, other ¢-window 
MSDOS systems. Inquire c-window demo package 
about CP/M-86 version. (w/manual and diskette} $45.00 
pe subject to change without notice. 


wink iw im caysrene: IBM tm IBM Com. MSDOS tm 
Microsoft; Tl Profesional tm TI; CP/M-86 tm tm Digital Research. 


-_ P.O. Box 3253 © (714)637-5362 
= syst sled Fullerton, CA 92634 


on breakpoints. 
rovide multi- 
gle step 
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PROTECT & ORGANIZE 


your IBM PC with COMPUTER ESCORT™ 


The COMPUTER ESCORT is custom designed with 
optimum quality and utility offering features such as: 
Secures the IBM PC, via a detachable adapter plate, to the low pro- 
file lower shelf unit which is secured to your table top via a 
separate detachable adapter plate. 
Keyboard storage behind locked front panel with optional shding 
keyboard shelf. 
Optional POWER SENTRY provides control of 4 a.c. outlets with a 
keylock switch. All 4 outlets offer your computer and peripherals 
protection with a state-of-the-art transient suppressor and fuse. 
Rear cover hides excess cables stored in the rear chamber and 
restricts access to the a.c, outlets when the POWER SENTRY or 
other power strip is used. 
Optional top shelf unit secures your monitor directly or via an op- 
tional ball bearing swivel adapter plate. 
Precision heavy duty welded steel construction thruout is enhanced 
with textured enamel finish color matched to the IBM PC. 
Designed for easy end user installation saving you both time and 


money. 
APPLE If OWNERS — SEE THE NEW COOL STACK™ — SENTRY It. 


1BM is a trademark of International Business Machines Co 
COMPUTER ESCORT and COOL STACK are trademarks of FMJ INC Patents Pending. 


For more informatron on these and other fine FM} products, see your dealer or 
FML, Inc., P.O. Box 5281, Torrance, CA 90510 (213) 325-1900 DEALER INQUIRIES INVITEO 
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SUNMAIL 


THE BEST MAILING LIST PROGRAM 
FOR YOUR IBM-PC 


* COMPLETELY MENU-DRIVEN 

© HARD DISK COMPATIBLE 

© DPERATES UNDER MS-DOS VERSIONS 1.0, 1.1, 2.0 

© FEATURES INDEXED (ISAM) FILES—ND SORTING NEEDED 

© INSTANT LOOK-UP & CORRECTION 

NAME FIELD, BUSINESS NAME FIELD 

ADDRESS, CITY, eae 9-DIGIT ZIP CODE 

FOREIGN. COUNTRIES 

2 DATE FIELDS 

2 TELEPHONE NUMBERS W/AREA CODE FIELDS 

%& EACH RECORD CAN BE CODED WITH AN UNLIMITED NUMBER 
DF CODES, YDUR IMAGINATIDN IS THE DNLY LIMITATIDN. 


OUTPUT 
SELECT BY ANY CDMBINATIDN DF CODES AND ZIP CODE 
RANGES, IN ALPHABETIC DR ZIP CODE SEQUENCE. 
1, 2, 3, 4 up MAILING LABELS 
(132 col. printer required for 3 & 4 up) 
CHESHIRE LABELS * DIRECTDRIES 
ENVELOPES © FORM LETTERS 
Any type of forms or labels with any combination of selected 


SUNMAIL data. 
$99.00 
requires 96K RAM & 80-column printer 


see SUNMAIL at your local computer store or 
softwere deeler or order direct 


SUNWARD SYSTEMS, INC. 
655 W. Irving Park Road #5203, Chicago, Illinols 60613 
Check & COD orders accepted, All orders shipped In 48 hrs. vie UPS. 
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ADD BUSINESS GRAPHICS 10 
YOUR SLIDE: SHOW PRESENTATION 





You probably already know that PCcrayon can 
create colorful screens and silde-show presenta- 
tions. But did you know that PCcrayon can now 
create BAR, LINE, PIE, and SURFACE CHARTS 
with the press of a key. These graphs can be 
enhanced by PCcrayon's graphics capabilities 
and used to create animated sllde-show presen- 
tations. 


Generate hard copy on EPSON, IBM, C. ITOH, 
and PROWRITER printers. Or print in vivid color 


with Press‘n’plot, by American Programmers’ 
Gulid. It rotates, windows, combines text with 
graphics, and changes colors. it's the best yet. 


PCcrayon’s type font can be displayed at any 
size, angle, color, or width. You can even create 
your own fonts and symbols. 


Fun and easy enough for a child to use... 
PCcrayon is the Etch-a-Sketch of the computer 
age. No limits on creativity! 


PCcrayon can modify graphs by adding company logos, text, designs, etc. 


PCcrayon creates and manipulates many 
different types of graphics. 


PCcrayon*® "Slide-show Creation and Presentation 
System" $44.95. 


PCcrayon** "Slide-show with Business Graphics 
Option” $128. 

Press‘n'plot for the IDS Prism — reguiar price $95. 
Our price $85. 

PCcrayon Manuai and Demo Disk $10. 

*requires IBM or COMPAQ PC, DOS, graphics 

board and dispiay. 

**requires 128K and two drives. 
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A few of PCcrayon's powerful graphics 
commands. 





Now in use by several Fortune 1000 corporations. 


MONEY BACK GUARANTEE 


Buy PCcrayon at your local software outiet or 
order by phone. MasterCard and VISA accepted. 


Ax PCsoftware™ 


PCsoftware of San Diego 
9120 Gramercy Drive, Suite 416 
San Diego, CA 92123 619-571-0981 
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Introducing software 
he way you would have 
designed it yourself. 


™ 





TEXT 2 INFORMATION 33 DATA Ay 5 APPLICATION 
EDITING io MANAGEMENT lo MANAGEMENT lb SPREADSHEET io GENERATION 
NUMBER CRUNCHER”™! Unbeatable combine numbers, and calculations, within 
Number Crunching power is now at your your text. You can now create full 
fingertips. Yet, incredibly, the power applications, quickly, and by yourself. 
doesn't stop there. Number Cruncher is Combining all of these functions into one 
more! low cost system was a stroke of genius. 
It uniquely combines TEXT EDITING, And...now you can have it all. 
INFORMATION MANAGEMENT, DATA Number Cruncher gives you Number 
MANAGEMENT, SPREADSHEET, and Crunching’ every other business function 
APPLICATIONS GENERATION. All in one your office needs today. And, at $395.00 
completely integrated package... and all you can't afford to miss out. 
at a price that's as remarkable as the Call us on our toll free hotline, 
performance. (800) 521-2233 (In California 
You can now create your spreadsheets (714) 639-1527 -Collect), and we'll arrange 
without being confined to cumbersome a demonstration of the most powerful 
column and row formats. You can now software package to date! 


meas AB AI! 
ik’ W bet SRELSEGS 8 
G 6 0 (EU LEG. 
PYRAMID DATA 
Pyramid Data, Ltd. (800) 521-2233 in Catifornia call (714) 639-1527 
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Will This Happen 


to You? 
ap 


NOT IF YOU BUY YOUR PRINTER 


ill 


ak 


i 


The IBM Personal Computer is a great product, but a 
assuring it's compatibility with printers requires Cc. ITOH 851 
expertise. Prowriter 
AT THE PRINTER STORE, we specialize in printers © 120 CPS - 1.3K Buffer - 144x60 dots 1 Inch 
so our trained professional staff can help you choose ppb IES Ait ie EL le el lath 
the right printer for you and your P.C. When you buya PaaS ye Samm ou el 
: phic symbols - bi-directional, logic-seeking 
printer from us, you can be assured that your purchase Adjustabte tractors - Single-sheet friction feed - 
will also include: Vertical & horizontal tabbing 


C ITOH 8510 Prowriter ..... List $795 $395 
e FREE TECHNICAL CONSULTATION 
e FULL AFTER SALE SUPPORT 
e FULL FACTORY AUTHORIZED SERVICE BROTHER 


DOT MATRIX printers LETTER QUALITY priwters AAS 


EPSON SERIES GROTHER SERIES © 16 CPS - Bi-directional - Super and Subscript 
$ CALL HR-1 (parallel) $ CALL © IBM Selectric type ribbon - Prints up to 6 copies 
FX 100 $ CALL HR-1 (serial) $ CALL * Ideal for word processino 


OKIOATA SERIES HR-415 $ CALL Paratlel ust 1100 $ Call 
B2A 


SCALL | cOMAEX SERIES 
Li 
S$ CALL | “'cR-1 (parallel) $795 st 120 $ Call 


$ CALL = 
$ CALL cn (serial) $ 865 


84 (parallel) $ CALL Ee aCAtE INTERFACE EQUIPMENT 
ITOH SERIES C.ITOH aa Pitog ie 
2 F-10 40 CP: $ CALL pple Oumpling Printer Stands large . . $95 
8510 Prowmter $ 395 1 Grappler Plus ....§ CALL Printers Stands small . $25 
ee tH oat BIOISSICES # PALL Copelaye stock of cal Printer Ribbons ...§ CALL 
lew! Banana levuri pson Accessories Printer Sound Enclosure$ CALL 
10S SERIES Daisywritar 48K $ CALL Custom Pnoter cn for Vie 2o/comm a 
Microprism 480 S CALL | NEC SERIES Sige dal mn $ CALL eben: 8 Catt 
Prism 80 $ CALL 3510 .  $ CALL 
Prism 132 $ CALL 3530 $ CALL 


SEMINI SERIES 3550 SCALL | tm order to serve you better, The Printer Store will 
Gemini 10X $ CALL HAND wae b i { tectiltles. Th hou 
ait 7720 $ 2900 je moving to Isrger tecttitles. The move should be 


7730 $2400 | completed by Aug 25. 
WEC Accessories 


Toshiba P 1350 


; : 1) LOW PRICES 
We carry a full line of Cables and Accessories 2) SAME OAY SHIPPING 


Call (714) 241-0701 and ask us about. . . i} SC ONee UTM 


We are so confident of our LOW PRICES and SUPPORT that we HOW TO ORGER Our phone lines are open trom 8am to6pm PST Monoay- 
PHONE REBATE are going to ask you fo make the initial investment by calling Ei ay, Wel acceDGV ISA, MAS TEAC IA AGE ie Gale eroelzpeisunal 
us In return. when you buy your printer trom us wewill bate orders placed before 1p m Manutaclurer s warranty "sppicable on all equip- 


Pri nt er the cost ot your call and deduct it trom your invoice ment Prices subject to change 
STORE — 2720 S. Harbor Bivd., Suite E, Santa Ana, CA 92704 
Pn : 


© The Printer Store 1963 
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The software that 
lets you communicate 


between all Radio Shack and 
IBM PC + PC-XT computers! 


EXPRESS 
DATA 
EXCHANGE 


Menu 

(1) Receive Direct Data Files 

(2) Send Direct Data Files 

(3) Terminal Mode 

(4) Terminal Mode to Host Computer 
(5) Receive Text or Program Files 

(6) Send Text or Program Files 

(7) Print Received Files 

(8) Change Wait Character Definitions 
(Q) Exit Communication System 


Features 


® All transfers up to 1200 baud 

@ Interoffice transfer to 19.200 baud 
® Automatic retransmission of errors 
® Disk to disk transfers 

® Not dependent on RAM size 


You can communicate between any combination 
of computers, i.e., IBM PC to TRS-80 Model Il, 
or TRS-80 Model Ill to Model 16, etc. 


For more information write or call us. 
Order direct from: 


Newport Group 


44 West Memorial Bivd. PO, Box 386 
Newport. Rhode tsland 02840 
Phone (401) 846-5763 
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SCREEN 
MACHINE 





Screen Management 
IBM-PC Poscol, FORTRAN, COBOL & Assembler 


Creates 0 160 column by 25 line disploy buffer. 
The screen, octing os 0 window, con 
view ony section of the buffer. 


Set color, choracter ottributes ond cursor position. 
Allows verticol & horizontol scrolling, erasing ond more. 
Manipulote one charocter, one line, 
or whole blocks of text. 

Includes: Tutoriol, Exomple Programs, Complete User's 


Manual & Quick Reference Card 


$49.95 


eee 
258 Tower Hill Rood 
by Yl,’ P.O. Box 309 
Chaplin, CT 06235 
Corporotion (203) 455-0492 
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PROGRAMMERS : 
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At new generation of functional software 
AVAILABLE NOW! 


: €xclusively for the IBM personal computer= 
i | 0" 
Mien a em 
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Ideal for virtually any type of This abstractingaggieram per Fixed Aa Manager gives a 








appointment or activity DiulcMelUmceke| fecord and MmHiete de RGation and 
scheduling for either personal retrieve referenv@gs of any type ‘ feleslfoetiue! 5) Bielg 

or professional use. it can be Of information iiMagazines, business and pe luse. The 
used for appointment schedul- books, proceedifigs, journals system incorporates many 

ing, Project management, etc. This system isan absolute unique features enabling: 
maintenance schedules legal must for anyoné tequired to flexibl@ reporting and-evaiuation 
deadiines, Investment keep up to date with tre nds of assets. 

reminders and much more. research or track new 


Bog, eM cag. S150. 


CIRCLE 406 ON READER SERVICE CARD 


“IBM 1s a registered trademark of In Virginia | 
international Gusiness Mactunes VISA or MasterCard accepted. 804 


urea aateriertates rage 99 wire. — 


To 


onier +t 
‘ ‘ 
Wik ee . ‘ ih ey feng 

r, 

<—, au 


FAST GRAPHS and the 
“Graphic Report’ 

Now you can use FAST GRAPHS 
to summarize all your facts and figures 
into simple to understand, pleasing to 
the eye “graphic reports”. FAST 
GRAPHS uses manually entered 
numbers as well as figures from most 
popular spreadsheets. In addition, any 
of Innovative’s EXECUTIVE SERIES 
packages including T.LM® I and 
FAST FACTS can be turned into 
“graphic reports” of charts or graphs 
which may be viewed on your color 
monitor or any popular graphics 
printer or plotter. 


1A PICTURE'S 
WORTH A 

| THOUSAND 
el NUMBERS! 


olan 


Your Data Never Looked 
So Good 

The slide show option allows you to 
display created graphs, charts, and 
screens of text, arrange them in the 
order of your choice, and then display 
them automatically in a continuous 
fashion. 

You may even customize your charts 
and graphs using the built-in full 
graphics editor. This same editor may 
be used to enhance graphs or draw 
colorful screens which may be printed, 
or even used with our unique “slide 
show” option. 

So, if your meetings seem to be 
“bored meetings” rather than Board 


FAST GRAPHS, EXECUTIVE SERIES and FAST FACTS are trademarks of Innovanve Software, Inc. 





Meetings, then FAST GRAPHS is for 
you. FAST GRAPHS turns dull, 
boring, printed reports into exciting, 
colorful “graphic reports”. Visit your 
local IBM dealer today for more 
information about FAST GRAPHS 
and our other products. Or call us 
directly. Either way, you'll be drawing 
colorful conclusions in no time. 
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FAST GRAPHS 1s aleo available soon on the Victor 9000. 


9300 W, 110th Sc., Suite 380 
Overland Park, KS 66210 USA 
913/383-1089 Telex: 209542 


FOR WINNERS ONLY 





PROFESSIONAL FOOTBALL ANALYSIS SYSTEM 


THE MOST COMPREHENSIVE SYSTEM 
— NOW AVAILABLE FOR 1983 


At the controls ot the most sophisticated tootball 
analyses sottware, your personal computer can 
make the upcoming football season the most 
exciting ever! 


GRIDSTAR™, the protessionat tootball anatysis 
system, 18 Comprised of four main components 


* PROFESStONAL FOOTBALL DATA BASE — 
File Compnsed of 2184 reguiar season games. 
1973 to 1983 inctusive 


* DATA BASE MANAGER 
— Comprahenstve utility to display, edit, and 
search your Data Base 


w WEEKLY HANDICAPPER 
— This program handicaps a full week of games 
using tha GRIDSTAR™ STRATEGY 


* GRIDSTAR™ DEVELOPMENT PROGRAMS — 
Alt programs used to develop and test the 
GRIDSTAR™ STRATEGY 


Professional Footbatl Data Base 

At your disposal, a complete history ot America’s 
No 1 Sport — t1 years of game data Each 16- 
byte game record inctudes home and away 
teams, home and away scores. the closing line, 
day. week and date 


Data Base Manager 

To keep your Data Base current tor years to 
come, tull EDIT FUNCTION allows you to 
change or add any game record The 
sophisticated DISPLAY MODE lets you scroll up 
and down through your Data Basa The 
extensive SEARCH FUNCTION s a serious 
analytical tool Set any combination of 20 search 
parameters and invoke 4 Search for qualified 
games Automatic won/loss analysis can be 
instantty disptayed 


Weekty Handicapper Uaing the GRIDSTAR™ 
STRATEGY 

This ts your Sunday morning predictor program. 
The program applies the GRIDSTAR™ 
STRATEGY to each upcoming game and tells 
you which teams to bet tt will indicate 5 to 10 
bets each week datermined by the tive analysis 
angies ot the GRIDSTAR™ STRATEGY Your 
onty responsibitity ts to keep the Data Base 
Current, by keying in the lines and scores each 
week 





ete 


The GRIDSTAR™ STRATEGY 

Employing advanced statistical techniques, our 
davelopment team hss researched numerous 
mathods ot predicting winners against the 
spread Of these. five approaches proved 
etfective enough to be incorporated into the 
GRIDSTAR™ STRATEGY 

© POWER RATING ANALYSIS 

© STREAK ANALYSIS 

® POINTSPREAD ANALYSIS 

© HEAD-TO-HEAD ANALYSIS 

© MONDAY NIGHT ANALYSIS 


Each of the above approaches. taken separately, 
has proven to be 4 consistent winner But when 
combined into a comprehensive handicapping 
system, the GRIDSTAR™ STRATEGY, the results 
have been consistently spectacular. year after 
year The tollowing table presents the 
GRIDSTAR™ STRATEGY’s record versus the 
spread ovar tha last dacade 





THEGRIDSTAR™ [Gane we tee ts on] 
STRATEGY he 

10-YEAR 

PERFORMANCE |? 


vs. 
THE SPREAD \ 


Pertormance Abaolutaly Veritlable 

All the programs used to develop the 
GRIDSTAR™ STRATEGY are inctuded tn the 
Package You can run these programs, verily the 
results, and trace the entire developmental 
Process Tha seven strategy development 
programs not only provide proof ot performance. 
but can form the basis for further research 


Complata Documantation 

The accompanying OPERATIONS MANUAL is 
extensive Over 100 pages ot text take you 
through the Data Base layout. operation of each 
Program, and the fine por:nts of computer sports 
analysts Over 30 charts and illustrations 
highlight the presentation 


System Raqutramants 
TRS-80° MOD Ior MOD Ill. 48k 1 Drive 
{BM PC**, 64k, t Drive 


Every program in the GRIDSTAR™ package Is in 
BASIC. structured, modular, and fulty 
commented Easy to use, each program ts user- 
triendly, menu-driven, with air tight 
error-trapping 


Complate Packaga .. «2. $195.00 


sstered Trademark of T 
stared Trademark of IBM { 








poral 
GRID ©" 
7777 Kaala Street, Unit 8 


» Concord, Ontario, Canada 
Lak 1Y, 





ORDER BY MAIL or PHONE: (416) 738—1700 


© TRS-80 MOD. t* © TRS-80 MOD. Iit* 


Dealer Inquiriea Invited 











Check © Money Order Visa 


= =; Zip — 
Expiry Date _ —_ 


MasterCard 


i GridSoft Inc., 7777 Keele Street, Unit 8, Concord, Ontario, Canada L4K 1¥7 
Yas! Rush me the completa GRIDSTAR™ packaga at a cost of $195 00 

i Ptease check program required: © IgM pc’ 

i Name 

i Addrass —____ = 

i City ——_______._____ State 

i Card Number — 

J} Signature a == 


Managing Projects 
for Bas_and Profit Using 
gphornl has tuned 


Project Scheduler’ 


To- FREPOCESSORS FORO FURISRED JU MEST ALLE AK FINISEDD 





As a manager, you know the key to a successful projec Features include: @ Create standard company 


is good planning. r you are involved with B Critical Path i calcolted and De ier oaieaaeeal 
ogee ae Construction or even a Gante chart is displayed after pes rh 
Sa ae afford to overlook critical costs and each add, change or delete. —-24 Other Direct Costs 
@ Inveractive “WHAT IF” —30 Holidays (multi-year) 
PROJECT SCHE R™ is a project management = ‘te F © Creare detailed & summary 
program designed ta/help management meet deadlines 4 ps a phe yr ~Pproject Schedule 
and beat cost targets through fast and easy project screen. Labor & Cost 
forecasting, scheduling, control and tracking of project gn glen ioe © by time period 
status. The menu prompts permit easy data entry for weeks, months of © by individual job 
modification or update to large, complex project plans. displayed by week. @ Ability no “complete” jobs for 
The highty inrerecrige design and visual display reduces eine once. 
roject planning time by providing sophisticated SuperCalc* spreadsheet identify special events i 
eyhae i” analysis capabilities. ps =s —— 
© Allocate casks by: @ Requires: 
—Seart & duration --IBM DOS (160k Memory) 
—Early stare —1 disk 
—Late start -~Monochromatic and/or 


Color display 
Printer (recommended) 


W618 KO) i« 
==) SCITOR CORPORATION 710 Lakeway, Suite 290 © Sunnyvale, CA 94086 (408) 730-0400 


*Visicale is a trademark of VisiCorp *SuperCake is « trademark of Soecim 


_ gp yaremre 12 @ LISGCUISLE OL A “ar ta @ (£SeclumLY Of 2o4rUE 


HARDWARE/BIL. ALVERNAZ 





Once you teach your PC how to talk with the Echo 
| Speech Synthesizer or the Speech Master, you might 
begin to notice its personality changing. 





If 1 Only Had A Voice... 


The popularity of this summer's hit movie 
Wor Gomes, which stars a talking comput- 
er, has people talking about speech syn- 
thesis. From the moment in Wor Gomes 
when high school student David Light- 
man turns on the speaker to show his girl 
friend jennifer how his computer talks, 
the computer takes on human qualities. 
But no mention of speech synthesis is 
made at all in the movie. The audience 
accepts quite naturally and quietly that a 
computer called Joshua can talk. After 
years of viewing them on television and in 
the movies most of us accept talking com- 
puters as fact. Actually, it's only quite 
recently that speech synthesis has come 





IN 
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computer Joshua talks 





In the current hit movie War Games, David Lightman (Matthew Broderick) shows his girl friend, Jennifer (Ally Sheedy), how his 


out of the laboratory and experimental 
stages. Two speech synthesizers, now 
available to the consumer at a reasonable 
price, are reviewed here: the Echo Speech 
Synthesizer (General Purpose Unit} and 
the Speech Master. 

Speech synthesis exploded onto the 
scene in the commercial marketplace in 
1978 with the success of Texas 
Instruments’ Speak ‘n Spell. All 
of a sudden, people were aware 
that machines were talking 
for a very reasonable price. 

Most people don’t under- 
stand what speech synthesis 
is. Many think it works 
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something like a tape recorder, with all 
the words stored inside of the unit. In fact, 
it doesn't work like that at all. 

Speech synthesis simply means the 
generation of speech by computers, such 
as the IBM PC and XT, completely on their 
own. What actually happens is that acom- 
puter models or mimics the complex pro- 
cess of uttering words—the sounds from 
our vocal cords, combined with the air 
and noise passing up our throats, through 
our mouths and past our lips. The actual 
speech is achieved in much the same way 


Echo Speech Synthesizer 

(General Purpose Unit) 

Street Electronics Corporation 

1140 Mark Ave. 

Carpinteria, CA 93013 

(805) 684-4593 
List Price: $199.95 (10 percent discount to 
schools, and institutions serving the 
handicapped) 
Requires: Serial port. 
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as the output from the computer is printed 
following a PRINT statement. Instead of 
the words being printed, they are spoken 
(see Figure 1). 


Applications 

A talking computer may be cute, but 
what can you do with il? Speech synthesis 
is more than a passing fad, a novelty, or 
something just for games. While synthe- 
sizing speech has been used for such eso- 
teric and varied uses from communicating 
with dolphins to enhancing X-rated soft- 


Speech Master 
Tecmar, Inc., Personal 
Computer Division 
6225 Cochran Rd. 
Cleveland, OH 44139 
(216) 349-0600 
List Price: $395.00 
Requires: 64K RAM, two disk drives. 
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Figure 1: How speech synthesis works (text to speech}. 


TYPE tN; 
PC MAGAZINE 


THE MICROPROCESSOR 


THE SEQUENCE 
IS RECOGNIZED 
WITH ITS 
AMBIGUITIES 





DURATIONS AND 
TIMING, ALONG 
WITH BAS JN! 
FREQUENCY, ¢ 
ADDED 





THE LETTER AND 
WORD SOUNDS 
ARE SHAPED 
AND MOLDED 


(THE BRAINS) 
BEGINS THE 
PROCESS OF 
SPEECH SYNTHESIS 


LETTER TO 
SOUND RULES 


PRONOUNCING 
DICTIONARY 


PHONETIC 


THE SPEECH 
CHtP NOW MODELS IS 
OR MIMICS THE 
VOCAL TRACT. 


THE WORDS 

ARE TRANSFORMED 
BACK TO SIGNALS 
FOR THE SPEAKER 


THE SPEAKER 
PRODUCES 
THE WORDS 


SEQUENCE 
GENERATED 


Pé Sé Ma-ga -zén 

(11 SOUNDS ARE GENERATED, 
BUT ACTUALLY ONLY 8 
PHONEMES ARE USED, WITH 
SOME USED MORE THAN 
ONCE} 
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ware, its practical applications are diverse 
and impressive. 

Some of the more common applica- 
tions for speech synthesis at the present 
time include the following: 

e@ Making computers accessible to 
blind people. Speech synthesis allows the 
blind to “read” compuler output other- 
wise available only from the screen or 
printed copy. This is tied closely to word 
processing as well as computer program- 
ming for the blind. There are also pro- 
grams that can read to the blind using 
speech synthesis. 

e@ Mute people can now use an IBM PC, 
equipped with a speech synthesizer as a 
vehicle to speak. 

e Education is one of the most wide- 
spread applications for speech synthesis. 
A talking computer can provide repeti- 
tion, reinforcement, corrections, and en- 
couragement, all in an atmosphere of 
fun. 

e Business and industry are using 
speech synthesis for telephone touch-tone 
checking of inventory status and sales 
reports. Training programs lend them- 
selves well to employees working with a 
talking computer. Industry is already 
using the sophisticated process of voice 
synthesis combined with voice recogni- 
tion (i.e., the computer accepting verbal 
commands). 


Talking Screen Text Writer 

One of the most exciting and success- 
ful educational programs making use of 
speech synthesis is taking place in Tempe, 
Arizona. Dr. Terri Rosegrant, a professor at 
Arizona State, has developed a word pro- 
cessing program for children, which uses 
speech synthesis. 

The program, called Talking Screen 
Text Writer, is designed for ages 3 to 9, and 
has proven to be an effective learning tool 
for the learning disabled, educable retard- 
ed, and remedial readers. “Normal chil- 
dren tend to learn faster with this pro- 
gram, too,” says Rosegrant. 

Using an Echo Speech Synthesizer, 
Rosegrant’s program allows a child to 
work at a comfortable, individual pace, 
while the computer repeats each letter and 
word typed, The child then sees and hears 
the words. Whatever a child types in can 
be saved on a disk and later reread, when 
the computer again says each word, flasb- 
ing it on the screen. 

Rosegrant has field-tested her program 








for a yeer on Apple computers, with much 
succass. Tha program is currently being 
adaptad to the IBM PC. Rosegrent co- 
wrota the program with Russall Cooper in 
assembled BASIC. Rosegrant firmly be- 
lieves that ‘’syntbesized speech is abso- 
lutaly requirad for good educational soft- 
ware.” 





S YNTHESIZED 
speech is absolutely 
required for good 
educational software. 


A Long Time Coming 

Speech synthesis can be treced back to 
the lata 1700s whan a Russian used acous- 
tic resonators to synthesize vowel sounds. 
A hundred yaars later, Alexander Graham 
Ball producad a crudely constructed mod- 
el of tha vocal trect, which reproduced 
vowal sounds and even e few words. 

It wesn’t until tha 1930s that Bell Lab- 
oretories invantad one of tha first speech 
synthesizers thet could run on electricity. 
The device was called a Voice Oparetion 
Demonstretor (VODER). At thet point, 
synthesized speech was expensive and 
bed e long wey to go before the talking 
contraptions could be operated at a rea- 
sonable cost and without a great deal of 
axpartisa. 

For the past two decades the Depert- 
mant of Defense has been working on 
something celled the VOCODER Project. 
This project digitizas, analyzes, com- 
presses, and extracts speech paremeters, 
which are transmitted over phone lines 
and then reconstructed. Meny of the cur- 
rent speech synthesis techniques beve 
come out of the VOCODER Project. 

Today tbere are diffarent ways to gan- 
erete speecb with a computer. Most of 
thase procadures consume a great deal of 
memory, excapt for a process called Lin- 
ear Predictiva Coding (LPC). To under- 
stand how LPC works, it belps to take a 
brief look et other weys to synthesize 
speech. 

Ona of tha most effectiva alternatives is 
a process known as digitized speech. In 
this process, the size of speech signals is 


measured every 25 milliseconds. Those 
measurements ere saved in mamory as 
digitel numbers. Such speech is repro- 
duced by convarting the digitel numbers 
back to signals, which are then sent to e 
speeker. 

Digitized speech produces excallant 
quality speech, but it uses up incredible 
emounts of memory, 8000 bytes per sec- 
ond end up. 

Two other methods of speech syntha- 
sis that reduce the memory raquirements 
while still producing good quelity speech 
are delte moduletion and pulsa coda mod- 
uletion. Tbey use a technique similar to 
digitized speech, except that tha process 
compresses speecb. The memory drain is 
cut by half. The Supartalker board for the 
Apple end Fidelity Electronics’ Chess 
Challenger games are examplas of this 
epproacb. 

In waveform comprassion, another 
process of generating speech, eech differ- 
ent sound signel is seved only onca and 
called up as needed. The sounds can then 
be modified to fit into the propar usage 
and sentence structura required. 

Tbe best example of weveform com- 
pression is Netionel Semiconductor's Dig- 
italker chip, which is being used for such 
products es the telking checkout counter 
et the grocery store. 

And now we come back to LPC, which 
is quite different from tha other methods, 
and usas very littla memory. The other 
methods ectuelly save the speech signal in 
digital mamory, with varying degrees of 
compression. The signels are then 
"pleyed back” egain for speech. 

Through LPC, insteed of dupliceting 
the speech signel, the humen vocal tract is 
methemetically modeled. Sounds are than 
generatad by e signal source, which is sim- 
ilar to the vocal chords. Languaga rules ara 
programmed in so the genarated sounds 
reproduce speech. The rest of the vocal 
trect is represented by e speciel type of 
mathematical fiiter thet shepes sounds 
and gives them their various characteris- 
tics. 

The secret to using such e small 
amount of memory lies in the pbonetic 
encoding of words with LPC. English con- 
tains fewar than 50 basic pbonames (word 
sounds), from which all of our speech is 
derived. 

By stringing pbonemes together, any 
word in English (or eny other lenguage, for 
thet mettar) can be produced. So, in LPC 
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only the phonemes themselves need to be 
stored. Thay ere used over and over egein 
in severel hundred different combinations 
for synthasized speech. Words are simply 
typed in on the keyboard and then spoken 
by tha computer. The procass is known as 
text-to-speech. 

Because text-to-speech uses word 
sounds in so many different combine- 
tions, certain words need to be “mis- 
spelled” or, to put it more accurataly, 
spelled phonetically, to meke them sound 
right. It is beceuse of the need for phonatic 
spelling that taxt-to-speech doesn't have 
the sound quelity of other typas of speech 
synthasis. Nor does it have the custom 
vocebuleries known es fixed speech. 

The edvanteges of LPC are twofold: 
Speech is intalligible and the amount of 
memory needad is as littla as 150 bytes per 
second. One of the best benefits of LPC is 
that it allows unlimited speech. Just about 
eny word goes, except for the ones that 
nead to be spelled phoneticaiiy to get 
them to sound right. 

Through LPC you can elso bave pre- 
ancodad fixad speech, which is actually a 
custom vocabuiary. A set list of words is 
ectually stored in ROM or one disk. While 
the number of words is usuelly limited, ell 
of those words will come out sounding 
perfectly clear, without axception. The 
two programs reviewed hare both offer 
fixed spaecb; tha Spaech Master has 147 
words, while the Echo has close to 700 
words. 





IGITIZED 
speech produces 
excellent quality speech, 
but it uses up incredible 
amounts of memory. 


The quality of fixed speech is much 
better than thet of text-to-speach, but fixed 
speech usas more memory. Fixed speech 
through LPC saps about 150 to 200 bytes 
per word and needs to be stored some- 
where. So the more words you heve (or 
went) the more storege capacity {in ROM 
or on a disk) you need. 

Text-to-speech is the most commonly 


used option for personal computers be- 
cause it uses so little memory and offers 
unlimited speech. It has, however, one 
considerable drawback: inferior sound 
quality. 

Both Speech Master and Echo use text- 
to-speech and both sound somewhat ma- 
chinelike or robotic. The Speech Master 
sounds much more like a machine than 
does Echo. Dr. Hisashi Wakita, president 
of the Santa Barbara Speech Technology 
Laboratory in California, feels that text-to- 


speech lacks “naturalness.” That natural- 
ness ls what makes the difference between 
feellng you're working with e machine 
and with something more personal. He 
explains that the machine-like voice is a 
result of limited memory environment, 
and with the cost of memory decreasing, 
better, more natural sounding speech syn- 
thesis will become available. 

The fixed speech has e more human 
sound to it because the words are not con- 
structed es they are needed. They are 


Figure 2: This is the list of fixed words for the Speech Moster. Trying to put together 
different combinotions of words for programs you write will be difficult becouse of the 


limited choice. 
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pulled up from storage as encoded words. 
An interesting aside: Speech Master's 
fixed speech voice was mele, and Echo's 
was female. 

Both Echo and Speech Mester can give 
your PC a voice. Both operate using the 
text-to-speech technology and both in- 
clude the fixed-speech option. While sim- 
ilar in certain ways, their individual 
approaches are totally different. Speech 
Master comes on a board, which is 
installed in an expansion slot on the PC. 
The Echo is a separate, quite smal] box 
that is attached to the computer through a 
serial interface. 

The differences don’t stop there. Tec- 
mar's Speech Master uses a VOTRAX SC 
01 speech chip, while Street Electronics’ 
Echo uses the Texas Instruments 5220 
speech chip. The Speech Master costs 
twice as much as the Echo. The Echo has 
been around on the Apple for 3 years (un- 
der the name Echo II), so some refinement 
has taken plece before this version was 
released. 





PEECH 
Master's fixed speech 
voice was male, and 

Echo’s was female. 


Using the Speech Master 

The Speech Master comes with a demo 
disk and a 22-page menuel. Tecmar con- 
tinues to release manuals that do a good 
job explaining installation but offer very 
little information in understandable En- 
glish about actually using the product. For 
whatever reason, it provides two pages at 
the end of the manual for notes, followed 
by a “Product Comment Form.” 

Installing the Speech Master is easy, 
provided opening up your PC doesn't hor- 
tify you to begin with. However, once you 
close it back up you'll discover that the 
tiny round, black object on the back of the 
board is a speaker, which is totally inade- 
quate. 

What's even worse is that the speakar is 
mounted at the wrong end of the board. 
This means that the speaker is nowhere 
near the speaker openings at the front of 





"Introducing RAM+3, 









# 


Aliverlcek 


Or ry 


-Séattle Computer’s ultimaté IBVEPe eo 


and XT multifunction board#* 


When we put ink to paper to design 
RAM+3™, the super multifunction 
board, it was with a goal in mind. 
Build the best. A new standard. With 
all the most wanted features built right 
in for the most demanding user. 

And frankly, we've succeeded. 
RAM +3 has all the functions, 
memory and software needed to truly 
enhance your 1BM-PC®. With this in 
mind, each RAM+ 3 board includes: 
Lithium-powered Clock/Calendar. 
Precision-set at our factory, this 
internal clock instantly comes up with 
the proper date and time and runs 
continuously whether your PC is 
turned on or not. What's more, 
because we originally wrote PC-DOS, 
our inside knowledge has helped us 
make our clock truly integrated into 
the IBM-PC’s operating system. 
Exclusive Flash Disk™ software. Our 
innovative software electronically 
simulates a floppy disk drive- 
allowing you to use up to 640K of 
RAM as a high-speed disk. What that 
means is you can load your frequently 
used disk files to Flash Disk and run 
programs many times faster than with 


a mechanical disk. Because of our 
intimate knowledge of the PC 
operating system, we know how to do 
Flash Disk right. All without tricks or 
emulation mismatch problems. And 
our new Flash Disk version for DOS 
2.0 is even more flexible than the 
original. 

Four memory options. Depending 
on your needs, RAM +3 is available in 
64K, 128K, 192K or 256K. And all 
boards are fully socketed for easy 
memory upgrades. 

Built-in RS-232 serial port. The serial 
port can be configured as IBM COMI 
or COM2, and is tully compatible 
with IBM‘s Asynchronous Communi- 
cations Adapter. 

Parallel printer port. Utilize your 
parallel printer with this built-in hook- 
up which eliminates the need and 
expense of a separate port. 

All of these features would mean 
very little if it weren't for the fact that 
RAM +3 is made by Seattle Computer. 
We're a company with an outstanding 
reputation for quality and reliability. 
Our quality comes from our intimate 
knowledge of PC-DOS. We know the 


IBM-PC from the inside out. And since 
1977 we've been leading the way in 
the creation of reliable memory and 
eectien boards. Over 40,000 
inall. 

And now we're proud to introduce 
RAM +3, the multifunction board 
which will become the new standard 
for the IBM-PC. 

For more information and the 
location of the nearest RAM+3 
dealer call toll free 1-800-426-8936. 





ACGMPUTER 


1114 Industry Drive, Seattle. WA 98188 


Creating new standards for quality and reliability. 
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your PC. Tecmar does provide the option 
of an RCA phono jack on the board. Plan to 
use an external speaker, because even 
with the volume control, the Speech 
Master board won't be able to generate 
enough sound from inside your PC. 

I went to Radio Shack and bought an 
8-ohm speaker/amplifier (which required 
a 9-volt battery) and a cable for less than 
$20. The Speech Master manual does 
explain how to switch over to an external 
speaker: All you need to do is flip switch 7 
open on SW1 and then position the speak- 
er jumper to J2. Installing the speaker was 
effortless, but it required a trip to buy the 
speaker, reopening the PC, and additional 
expenses. 


What the Speech Master manual 
doesn't do very well is explain how to use 
the Speech Master. The four sample pro- 
grams in the manual are pitifully insuffi- 
cient, to say the least. After some experi- 
mentation, and help from a technical 
expert, I was able to use Speech Master to 
get my PC talking. 

The initial problem | had was with the 
demo disk. There wasn't any documenta- 
tion with the demo disk and the manual 
provided no clues either. I later discov- 
ered that by listing the Tolk program, I 
could compel it to explain how to run the 
Demo and Tolk programs. 

To run the Demo and Tolk programs 
from the Speech Master support software 


Figure 3: Echo's speech synthesis board. The crystol generotes the clock frequency for the 
microprocessor. The Rockwell 6511 microprocessor is the broins of the board. The 2Kx8 
CMOS RAM contoins the buffer of opproximotely 1700 chorocters. The buffer ollows you 
to type in severol lines of text to be spoken without losing ony words. The EPROM is 
where the octuol text-to-speech program resides in 8Kx8 ROM. 


Rockweii 6511 
microprocessor 


Texas Instruments 
5220 speech chip 
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package follow these steps: 

1) Load DOS 1.1 

2) With the DEMO disk in the B Drive, 
type B:ENGLISH. This puts an overlay in 
RAM, which then allows the demo pro- 
grams to work. 

3) Then type in BASICA. 

4) Remove DOS from the A Drive and 
replace It with the Tecmar Demo disk. 

5) Then type LOAD’DEMO. 





ECMAR 
plans to release a model 
with more expansion 
modules of fixed speech 
to increase the number 
of custom words 
available. 


Once you've followed these steps, Tec- 
mar's Speech Master gives a little speech. 
This is your first exposure to a strange lit- 
tle voice with a pronounced accent. Next 
you can load and run Talk, which allows 
you to type in anything you want the com- 
puter to say. 

A buffer built in to the Speech Master 
allows you to type in up to three lines of 
text at a time. If you exceed three lines, the 
speaking ceases. The novelty of typing in 
words for the Speech Master to speak 
wears off relatively fast, which leads to the 
question: "How do I put speech into the 
programs I'm writing?” 

It is possible to enhance programs you 
write with speech synthesis, but it is not 
all that easy with the Tecmar board. 
Speech Master allows you to do program- 
ming with the fixed speech or text-to- 
speech. With fixed speech you are limited 
to 147 words (see Figure 2), while with 
text-to-speech, there is no limit. 

Tecmar plans to release a model with 
more expansion modules of fixed speech 
to increase the number of custom words 
available. The board now comes with the 
first two modules filled—that's where the 
147 words are—and has six expansion 
slots for future modules. 

In using the Speech Master manual to 
write programs, the nontechnical PC own- 
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Take SLIDE PRO... 
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your 
next 
meeting. 


SLIDE-PRO is a tool for your IBM 
PC/XT that uses computer graphics to 
help you design high quality text slides 
which give more impact to your 

resentations or reports. With SLIDE- 

RO, you can create colorful slides 
which will highlight the key points of 
your talk. 


SLIDE-PRO is a tool for your IBM 
PC/XT that uses computer graphics to 
help you design high quality text 
slides, With SLtDE-PRO, you can 
create colorful slides that will highlight 
the key points of your talk. 


SLIDE-PRO enables you to design, 
review, and edit your slide right on the 
screen, When you are satistied with 
your slide, press a function key to 
print the slide with an X-Y plotter on 
to a sheet of paper or directly onto a 
transparency film, In addition, SLIDE- 
PRO can print a slide on a matrix 
printer with graphics capabilities. 

Price, 22. $95.00 

Master Charge & Visa accepted. 


Plotters: The Hewlett-Packard 
HP7470A plotter and other 
plotters that run HPGL 
graphics language are 
supported. 

Printers: \BM graphics printer and 
Epson printers with dot 
addressable graphics are 
supported. 


P.O. Box 312 
Flourtown, Pa 19031 
(215) 836-7100 







ar can easily get lost. Such a lack of clear, 
easy-to-understand instructions points to- 
ward a real nead for a tutorial for tha first- 
time user. 

Producing speech with the Speech 
Master requires setting the base port 
address and then using either the fixed 
vocabulary in ROM or the text-to-speech 
synthesis process on the VOTRAX chip. 
You then send the word or phoneme coda 
to the selected synthesizer for the actual 
speech synthesis to take place. 

After having looked at how the demo 
programs were written, I wrote a simple 
program using the LPRINT statement to 
put speech into tha programs I'm writing. 
The process wasn't quite as simple as it 
sounds. What it all boils down to is adding 
extra linas to your program to make it 
talk. 








OU CAN 
vary the pitch and tone 
and even make your PC 

sing. 


I noticed two annoying distractions 
when using the Speech Mastar. The text- 
to-speech voica was quick and choppy, 
and its Danish accant wore thin after 
awhile. Compared to the Echo, the Speecb 
Master naedad many mora words spelled 
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Man-Machine Communication 


Remember HAL, the lip-reading computer in Stanley 
Kubrick’s 2001: A Space Odyssey? You're not the only one. 











































Dr. Hisashi Wakita, president of the 
Speech Technology Laboratory in Santa 
Barbara, California, recently discussed the 
future of speech synthesis with author Bil. 
Alvernaz. Dr. Wakita is noted for his in- 
depth work and research over the past 20 
years in many areas of speech, including 
voice synthesis and voica recognition. He 
is currently involved in a research project 
on automatic speech recognition. 

Alvernaz: What does tha future hold 
for speech synthesis? 

Wakita: Speech synthesis and recogni- 
| tion will play an important role in man- 
machine communication. In other words, 
you speak to the computer, it then talks to 
you, ond it does what you asked it to 
do. 

Alvernaz: Do you mean a computer 
similar to the H.A.L. 9000 in the movia 
2001: A Space Odyssey? 

Wakita: Yes, but as far as such a speech 
understanding system for conversational 
speech is concerned, it probably won't 
happen this century. A computer that 
advanced is beyond the turn of the centu- 
ry. In the meantima, though, there will 
continue to be developments and step-by- 
step improvements in speech synthesis 
and recognition leading toward that 


goal. 

Alvernaz: Is much work being done 
right now on speech recognition? 

Wakita: Yes, quite actively. In fact, 
speech recognition devices are currently 
being used in industry and are available 
from such companies as NEC, Verbex, 
Votan, and Inter-State Electronics. 

Alvernaz: With voice recognition do 
the machines actually understand what 
you say? 

Wakita: Yes, but in a very primitive 
sense. Many of them just accept verbal 
commands. Most of the voice recognition 
devices must be fine tuned to your voice 
before use. 

Alvernaz: ls the vocabulary limited 
with voice recognition? 

Wakita: Yes, very much so. Right now 
the recognizable vocabulary for voice rec- 
ognition only includes several hundred 
words. 

Alvernaz: So, as you said, we're bead- 
ing toward machines which not only talk. 
but understand what we're saying? 

Wakita: Yes. We are awaiting the arriv- 
al of the day when we can have computers 
spaaking to us in measured tones of raas- 
suring condescension like the H.A.L. 9000 
in 2001. —B.A. 












































































Out of Mail-Order Software! 


Why gamble on software? Why 
tisk disappointment with a pro- 
gram that doesn’t meet your ex- 
pectations, doesn't arrive on time, 
or is priced too high? 

Don’t leave your software needs 
to chance. Discover how Strictly 
Soft Ware takes the risk out of 
mail-order. 
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Figure 4: A list of fixed speech words for the Echo. The words ore clearly spoken in o 
feminine voice. The variety of words to choose from means thot your own programs, 
which you customize with synthesied speech, should be foirly complete from o talking 


computer stondpoint. 
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phonetically to sound correct. With 
speech synthesis, it is so much nicer to 
have a word spelled properly and then 
pronounced correctly. 


Something to Talk About 

Milo Street, president and founder of 
Street Electronics, did his homework and 
also learned from his 3 years of marketing 
the Echo I] for Apple computers. He has 
produced a real winner with the Echo 
Speech Synthesizer (General Purpose 
Unit). 

The Echo is not only affordable, but it 
wraps up a very complex process in a sim- 
ple little charcoal colored box smaller 
than a box of diskettes. All you do is plug 
it in and you're ready to go! 

And if that news isn’t good enough, the 
Echo is easy to use. The documentation 
comes in the form of a manual with 50 
readable pages and a helpful tutorial. 
Using the Echo is simple. You buy it, take 
it home, and connect it to your PC through 
the serial port. 

If there are any drawbacks to the Echo, 
one might be the serial connection. If you 
currently use your serial port fora priater, 
you'll have to switch cable connections 
every time you want the computer to talk 
instead of print, or vice-versa. However, 
you don’t have to open up the PC to use 
Echo which is a blessing considering other 
demands on the PC's limited supply of 
expansion slots. 

The Echo has an on/off switch. A red 
light lets you know when it is on, a useful 
feature that will keep you from leaving the 
unit turned on all night. Every time you 
turn on the Echo, it responds with “Echo 
ready.” To generate speech, all you need 
to do is use an LPRINT statement while in 
BASIC or BASICA. The manual provides a 
simple 11-line program for typing in 
words to be spoken, similar to the Speech 
Master's Tolk program. 

In its Apple version, Street Electronics 
kept the procedures for speech synthesis 
simple. And, wisely, that philosophy has 
been continued with the Echo. 

Ease of use is an understatement and 
just part of what makes using the Echo so 
sweet. The Echo has so many easy-to-use 
options that you might never use them all. 
However, it's nice to know that you can 
speed up or slow down the Echo's speech. 
You can also vary the pitch and tone and 
even make your PC sing. The system 
ranges over nearly three octaves. 





The text-to-speech process can be ma- 
nipulated to sound quite human. The 
actual voice of the Echo has a soft, friendly 
tone, without much of an accent at all. 

At the heart of the Echo is the Texas 
Instruments’ 5220 speech chip. Combined 
with a Rockwell 6511 microprocessor and 
a speaker/amplifier, it's an impressive 
compact package (see Figure 3). 


Tiss vorce 


of the Echo has a soft, 
friendly tone to it, 
without much of an 
accent at all. 


The manual for the Echo starts out with 
a description of the product and an instal- 
lation section that is very helpful. It 
answers the questions you'll most likely 
have on your mind, and informs you about 
everything you need to know about 
speech synthesis and how it relates to 
making your PC talk. The manual assumes 
that you want to know as much as possi- 
ble, and it does a good job of explaining in 
plain English. 

The Echo has a built in buffer that 
allows you to type up to 1700 characters 
for your PC to speak at one time. This 
translates into much more than the 
Speech Master's buffer of only three 
lines. 


The tutoriol is outstonding. It begins: 
While typing in phrases for the Echo to 
speok, you moy hove come ocross o 
word or two which the Echo hos mis- 
pronounced. Although the Textolker 
program, which is whot mokes the 
Echo tolk, uses mony rules (olmost 400 
in foct) to guide it in correctly pro- 
nouncing your text, English is so full of 
exceptions to these rules thot it is sim- 
ply not feosible to moke a_ perfect 
unlimited vocobulory. With o few sim- 
ple guidelines, you con help to bridge 
the gop between the Echo ond perfec- 
tion. 


The Echo works so well, it comes close to 
perfection. The tutorial goes on to explain 


Echo fixed speech words (con't). 


fifteen fifth 
find fine 
fire first 
followi food 
found. fourteen 
from 
ame 
lettin; 
God 
oodbye 


half 

have 
head 

hel 

hi, 

histo: 
house 
hundred 
I win 

im, nt 
individual 
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home 
however 
I 
Identification 
inch i 
inside 


middle - 
mind 
moment 
mo 





Echo fixed speech words (con't). 


multiply must my n 


nama 


national 


near neat 


need negative never new 
next nice try night nineteen 
ninety no not nothing 


now 
o'clock 
often 


number 
of 
old 


numarator 0 
off office 
on once 


only open or orange 


order 


other 


out over 


own p paddle page 
paper part partner past 
people per perhaps period 
personal photo picture pink 
place plant play please 
point political position positive 
possible power present presidant 
press print printer probably 
problem program proud public 
purple put putting q 
question quite rt Tam 
random rather ray ready 
ready to real teally Teason 


start 
refer 
result 


recordar 
remember 
return 


red teed 
reset test 
rewind right 


ringing rom room round 


row 
same 


run 
save 


s said 
savin) saw 


say says school screen 


second 
seen 


seconds 
seiect 


seemed seems 
select one sense 


of tha following 


sentence 


service 


set seventeen 


seventy several shall shape 


she 
shortar 


she is 
should 


shift short 
show shown 


side since sixteen sixty 


slot 


slow 


smail smailer 


smallest so social society 


some 


somethin: 


sometime soon 


sorry sound south space 
speak speakeasy speaker special 
speech speil sport squara 
start started state step 
still stop story street 
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that words like typewriter need to be 
spelled as two words (type and then writ- 
er]. A word iike robot needs to be speiied 
rowbot. 


PEECH 
synthesis has yet to 
arrive at the point 
where every PC owner 
needs the talking 
computer option. 


While you do need to misspell certein 
words, with the Echo this requirement is 
minimized. The promotionei brochure for 
the Echo states that it is 90 percent effec- 
tive at pronouncing words, and 1 found 
this to be e raasonable statement. 

Tha next section of the tutorial covers 
the commands that allow you to operate 
the Echo in different modes. The Ctrl kay, 
combined with letters, is used to manipu- 
late how the speech sounds or, es the man- 
ual refers to it, to activete differant modes 
of the Echo. 

By using a Ctri EE command, you can 
expand how the Echo speaks, meaning 
thet the synthasized speech will be slow- 
er. You can compress or speed up the 
speech by using Ctrl EC. You heve the 
option of having the Echo pronounce each 
letter es you type it instead of saying each 
word. This is accomplished with Ctrl EL 
(L for letter). To go back to having the 
words spoken you use Ctrl EW. Using the 
commands is quite simple. The Ctrl E is 
elways followed by the first letter of the 
word describing what you went. C for 
compressed, E for expanded, and so 
forth. 

The Echo will even pronounce all 
punctuation cheracters except spaces, 
line feeds, end carriage returns. Pitch can 
be adjusted to an incredible 63 different 
levels. If you should want robotlika 
speech, you can do that by putting in a flat 
pitch. 

The tutorial doesn’t end there. It goes 
on to actually show you more about how 
to use all of your newfound knowledge. 
The end of the section gives you more use- 
ful technical informetion and understend- 





able explanations of the types of sounds Echo fixed speech words (con't). 


te Drege ae byte) phgnemaicades atudy subtract subtraction such 
The six categories of phoneme codes 


sum sun supposed sure 

switch synthesizer system t 

VOICED CONSONANTS AND UN- | (oS = ———ieeisigg ll rh 

VOICED FRICATIVES: Eoch of the fetepDORE Repro 

‘ ; f textalker than thank you that 

voiced consononts is creoted by vibrat- : <= 

: that is correct that is right the their 

ing your vocal cords. Ploce your finger- ac ihawnzalved ihen hers 

tips ogoinst your odom’s opple ond soy is. ii a Linn Galina 
10S 1S et yak 


te reed nee 
y y i those thou thought 


gertips is the vibration of the vocol threw thiau thus 


cords. Controst this with the Iock of 7 
sensotion which should result when = ieee toesiter ie 


tone took top torpedo 


are explained axceptionally well: 


you soy the unvoiced fricotive 
“sssssssss.” The “s” sound is not pro- 
duced by vibroting the vocol cords, but 
through friction, produced os oir flows 
over the vorious ports of the vocal 
troct. 


understand Unitad States until 
upon upper us 


use used using usually 


The manual includes a sampla pho- u NE w wait 
neme vocabulary, plus the codes and com- want wanted War was 
mands necessary to manipulate the Echo. Watarae Way WE erare 
This section of the manual is extremely week welcome well went 
helpful as a quick reference. For the real ‘were west what wheal was 


beginners, there is even a section of the am a :”*C“< aR 


whole 


and running in BASIC or BASICA to use i ee 
Soper, j h hy Ht d 
tha Echo. There just isn’t anything left out ae a ik anil a a 


in the manual—all in only 50 pages. For <a: CS Ce) OSC 
those who do programming and want a Se alla 
more sophisticated voice from the Echo, a a Buvare Bunn 
Street Electronics offers fixad speech in a young your F oan 
software package for an additional $29.95. 
The voice is feminine and pleasing to the 
ear. Tha best news of all is that this dis- 
kette contains close to 700 words (see Fig- 
ure 4), a more realistic number to work 
with than Speech Mastar’s 147. To 
include fixed-speech words in your own 
programs, you need as many words as pos- 
sibla for flexibility. And that flexibility is 
built in with Echo's additional 500 
words. 

A special editor program or series of 
instructional prompts walks you through 
using the fixad speech disk. This works 
much mora simply than Speech Master’s 
fixed voice option does. With the Echo all 
you do is “pull” the words you want off 
the disk and store them in the program 
you're writing. The words will then be 
thare, to be spokan, whenevar you com- 
mand them to do so with the LPRINT 
statement. 

Tha driver program, which puts tha 
selected words on your program disk, uses 


manual explaining how to get your PC up while white wha 
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approximately 1K. Each word uses up 
roughly 150 bytes. The memory drain will 
add up quickly depending on bow many 
words you put in your program, but 
what's nice is that you can customize your 
programs, using fixed speech or text-to- 
speecb. 

With fixed speech you have most of the 


same options as with text-to-speech. You 
can lower or raise the voice, and make it 
talk fast or slow. You can change the 
inflection and pitch to match the inflec- 
tion of questions or statements of exclama- 
tion. 

Tbe Echo and the fixed-speech disk 
can be combined to make a complete, rea- 


IBM Personal Computer = 
DEC VT100?, DEC VT125?, DASHER D400? 


SMARTERM™/ PC Does It! 


NEW! 


NOW AVAILABLE 
FOR IBM XT, 
Columbia; Compaq’ 


Join with over 1000 other large and 
small companies, universities and indi- 
viduals who have discovered the advan- 
tages of using truly intelligent commu- 
nications software from Persoft. Inc. 


SmanTeRM’/PC Emulators Include: 


t emuletion ot tarmnal cherectarist 
ae te imits of standard IBM PC hard 
75 to 9600 baud operetion with x-on/x-oft 
support 
© integral high-speed, bi-diractional protocol- 
free ASCII file trensier 
© optronel error 





free protocol! which ellows 

ASCIt end binary files to be trensterred be- 
tween PC s or between the PC end the host 
computer (requires user progremming on 
host computar)} 

© muttiple “user-friendly” setup c sdlbedek ations 

© user-defined softkeys for simplified auto-dial 
end fog-in support 

© full focal printer suppo 

© runs under PC DOS opeseting system using 
monochrome or 80-column color mon:tor 


nc. 


Software for Professionals ... 


aikecare G Pacgant wel VTl aia hkaeri wrkit Coae 


E persott, 


© keytop chert (fits on keyboard) reference 
card, and user menuel 
© 30-day money-back guerentee if not setisfed 
with progrem 
* untimited telephone support during normel 
business hours 
Currently aveilebte for: 
© VTI00, VT101, VT102 and VTS2 terminals 
Price $58-$150° 
© Desher 0100. 0200 D400 terminals 
Price $50-S125° 
© TeleVideo 950 terminel 
© VT125 graphics terminal 


Coming soon: 


We accept company purchase orders MasterCard. 
and Visa 


2740 Ski Lane 
Madison, WI 53713 
(608) 233-i000 


by Professionals 


Equipe CorporaheneDasthe 4 9 tragemart # Dats Genera Compermnen 





CIRCLE 365 ON READER SERVICE CARD 


PC MAGAZINE 524 SEPTEMBER 1983 


sonable package for anyone interested in 
making the PC talk. Having been around 
for 3 years now with Apple computers, 
Echo has numerous productive uses, rang- 


Syesa 


added a sense of life, 
individuality, and 
uniqueness to our PC. 





ing from Rosegrant’s program to a word 
processing program for blind people. 
Business and industry are using the Echo 
also. It’s hard not to be impressed by bow 
well it works, bow simple it is to use, and 
at how reasonably It is priced. 


Talking a Little Better 

A talking PC takes a little bit of getting 
used to. There are two reasons for this. 
One is that the actual computer-generated 
volce, especially with text-to-speech, 
sounds strange. The other and more signif- 
icant reason is that people do not speak as 
well as we should; we don’t enunciate 
clearly. 

Take, for example, the question, "How 
are you doing?” What we really say is, 
"How ya doin’?” When you type in "How 
are you doing?” that’s exactly what the 
Echo or the Speecb Master will say, and 
correctly, too. So, yes, it does sound dif- 
ferent, but only because we chop off 
words as we speak. Think about it. Even 
"good night” is butchered to "ga-nite.” 

Speech synthesis has yet to arrive at 
the point where every PC owner needs the 
talking computer option. But there is a 
certain magic in listening to a computer 
named Josbus talk in War Games. After 
seeing the movie, my family felt some of 
that magic. 

We noticed a personality changa in our 
PC once it started talking. We knew It was 
only able to speak through a special tech- 
nological process, in response to what we 
typed in on the keyboard, but somebow it 
seemed to be more than just a machina 
talking. Speech added a sense of life, indi- 
viduality, and uniqueness to our PC. And 
for those of us wbo do quite a bit of pro- 
gramming, speech synthesis will continue 
to grow in importance, too. /PC 





TWO GREAT NAMES KEEP 
YOUR HARDWARE SAFE. 


EPD Protects It... Lloyds of London 
Insures It. Our line of surge protectors, 
The Lemon™, The Lime™, The 
Orange™, and The Peach™ , along 
with our uninterruptible power 
systems, The Grizzly™, and our AC 
Power Line Monitor, The Hawk™, 
were all designed to provide maximum protectio 
microprocessor- controlled 
/ equipment. We have invested 
| time and energy to provide a 
product that would meet the 
challenges and demands of 
today’s marketplace. We are 
the protection 
company with 


the life-time 
~ | product 
performance 
= guarantee 


insured by 
the insurance 
company, Lloyds of 
London. Only EPD 

Offers one million dollar 
blanket performance pro- 
tection for your hardware. 





















DON'T PLUG IN WITHOUT US. 








a 


Electronic Protection Devices inc. 
P.O. Box 673, Waltham, MA 02254 
(617) 891-6602 + 1-800-343-1813 
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Increase 


Productivity! 
IBM PC™ Utilities 


Mainframe Power For Your IBM PC ™ 


MORGAN TRACE86 —This unusual utility 
pote) tiny, fe elo Mant, (o% Mibelverele-Uim-y<-1e0) meet) e)i(-10 8) cele r= Uis 
at a slow speed while dynamically 
displaying an Assembler version of the 
code, the machine registers, and the 
memory contents. TRACE86 is a 
iecTovellarlilarem ole) m (elm (st-Unline RLILe, 
debugging . . . Only $125.00 


COPY PROTECTOR —A software 
utility that prevents the unauthorized 
duplication of programs. The normal 
ee use ee & pacar! commands 
rotecto to duplicate program diskettes is 
FREE - rendered ineffective . . . Only $95.00 


with purchase of 


Trace 86 and TED $i 
Baat WeD=a programmer's text editor. 
TED is similar to editors found on main 


frame computers (e.g., SPF). Features 
include: automatic line numbering, 
aren Yilaye Mlle mee) 9)"/1ne Mm e)ceveles im nt-me lal) 
at a time or in blocks, inserting code 
5 es at any location, tabbing, merging 

; designated lines of code from one 
Fu aan fe) cove} e-\ia mia) (om lao) (il=1em elalal are Mm e)cereleoUig) 
listing with or without line numbers, 
stamping time and date and version 
alUianiel=vminicemtal=Merere|-M-lale mantel (- Pm P2156 
RAM). . . Only $95.00 


MORGAN 
pogo) yidivys, [eile o Met, (om 


10400 N. Central ey 4 210 « Dailas, TX 75231 
14) 7. 


Dealer inquiries invited 
Demo disc package $5.00 


CIRCTE £20 OD! RES DER SERVICE CORD 





through 








Put your 

IBM PC in touch 
with the rest of 
IBM's universe 


TD-1012-3 


Tape System ES, 
' 1 


a 





Now you can have full IBM communications 
capability through one of Innovative Data 
Technology's 1/2” magnetic tape peripherals. 
Featuring industry-standard interfaces, rapid data 
transfer rates, full operating and command subsets 
and a wide selection of models and configurations, 
IDT’s magnetic tape subsystems provide economical 
and reliable data/program interchange, 40M bytes 
of storage and disc back-up. All IDT subsystems 
come complete and include tape transport, formatter, 
intelligent controller, computer resident coupler, 
cables, documentation and software. But most 
importantly, they help put your system in touch 
with the IBM universe. 


O.E.M., dealer/distributor discounts avaliable. 
IMM 
INNOMTIVE 
DATA 
TECHNOLOGY 


4060 Morena Bivd. « San Diego, CA 92117 


{619} 270-3990 - TWX: (910) 335-1610 
Eastern Regional Office: 

PO. Box 1093 + McLean, VA 22101-1093 
(703) 821-1101 » TWX: (710) 883-9888 


18M is a trademark of international Business Machines Corp. 
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INTERFACE 


CONNECT YOUR IBM PERSONAL COMPUTER 
TO YOUR SWEDA L-50 CASH REGISTERS! 


The D.G.M, R650 Interface hordwore 


and softwore will make this connection. 


5 1/4" Diskette with Handler 


e 
and Somple File 99, 

e 29. 

e Sweda to D.G.M, 50 ft. Cable $ 35, 


(Add 25¢/ft. when ordering Long Cables 
e D.G.M., to IBM 10 ft. Cable $ 35. 
R650 Interfoce (1 to 31 L~50s) $1425.00 


Order Now: 
D.G.M, Corporation, 7671 Centrol Ave. NE, 
Minneapolis, MN 55432 (612) 784-7499 


*1BM is a trademark of int'l Business Machines 
*Swedo is a trademark of Sweda Int'l inc. 
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$ 00 

Swedo F] IRC Board $ .00 
00 

00 


MICROSTAT® 
Advanced Statistics Package 


ecosorrTasginc. 


MICROSTAT® is an interactive, file-oriented 
Statistics package that includes: 


e¢ Data Management Subsystem for file 
Creation. Allows editing, sorting, ranking 
and transformation of data. 
Descriptive Statistics, Hypothesis Testing, 
Frequency Distributions and Histograms, 
ANOVA, Nonparametric tests. 
Correlation and Regression (including 
stepwise multiple regression), Time 
Series, Scatterplots. 
Crosstabs, Chi-square tests, Factorials, 
Permutations, Combinations, and eight 
Probability Distributions. 
MICROSTAT® has been the most popular statis- 
tics package in the microcomputer market for 
the past three years and is now available for 
the IBM-PC. 
Requires PC-DOS and 64K memory but can 
utilize more memory if available. Dual disk 
drives recommended. 
The price is $325 and the users manual $25. 
To order, call or write: 


c P.O. Box 68602 
eo EG Indianapolis, iN 46268-0602 
aye (317) 258-6476 
MICROSTAT #6 a reg:stered trademark of ECOSOFT INC 
RD 
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YOUR KEY TO KEEPING UP 
WITH THAT RAPIDLY EXPANDING 
LITERATURE IN YOUR PROFESSION 


SearchLit is a ready-to-use program for your 
iBM-PC which stores and searches information 
related to your own personal literature collec- 
tion. Each reference, including abstract or your 
comment, is stored under a set of key words. 
Retrieval is based on the key words in title, 


abstract or special key word file. Mention this 
ad in your purchase order and we will send 
you a free copy of MediScript i, a multifunc- 
tion word processor ideal for letters and short 
to medium length essays. Needs 92K, DOS 1.1. 


SearchLit ........ $149.50 


in Calit add 6% sales tax (Shipping and Handling included 
ta purchase price j 30 days satelaction guaranteed of your 
money back (menus $4.00 Shipping and Handling} 


Med/Soft Medical Professions Building 
1595 Soquel Drive, Suite 350 
Santa Cruz, CA 95065 
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C COMPILER 


eFULLC 

© UNIX* Ver. 7 COMPATABILITY 

© NO ROYALTIES ON GENERATED CODE 

@ GENERATED CODE IS REENTRANT 

e C AND ASSEMBLY SOURCE MAY BE INTERMIXED 
@ UPGRADES & SUPPORT FOR 1 YEAR 

C SOURCE AVAILABLE FOR $2500 


POP 18°/LSI 11° 
TARGET TARGET TARGET 


os-9° 
rune | ee [Es 
cp™M* 
8080/(280) 
PCDOS*/CP/Ma6* 
Pze=| = [= | = | 
*PCDOS ss a trademark of [BM Corp MSDOS 1s a trademark of MICROSOFT 
UNIX ts a trademark of BELL LABS RT 11/RSX 11/PDP 111s atrademark of digital 
Corporation. FLEX/UNIFLEX ts a trademark of Technical Systems 


Equipment 
creche CP/M and CP/M& are trademarks of Digital Research. OS-9 5s a 
trademark of Microware & Motorola. 


408-275-1659 


TELECON SYSTEMS 
1155 Meridian Avenue, Suite 218 
San Jose, California 95125 
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ANNOUNCING 


AN INNOVATION 


IN TYPING INSTRUCTION. 








FUN. 


Now PC owners can learn keyboard 
skills like never before, with MasterType. 


MasterType is the typing program that dares 
to be fun. it combines the fast action of video 
games with the best instructional program 
availabie. The resuits? Highiy motivated and 
enjoyabie learning. 


Two programs on one disk. 
One for the office, one for the home. 


Whether you use your PC at home or in the 
office, MasterType is for you. The color version 
wiil dazzie your chiidren as it teaches them to 
type. The monochrome version doubies your 
return by improving your productivity at the 
office. MasterType is one of the best software 
investments you can make. 


But don't just take our word for it. 


Infoworld was impressed by MasterType's 
ability to teach and entertain. They wrote: 
“MasterType is an excelient instructional 
typing game. We had fun reviewing it, and we 
highiy recommend It to those who want to 
iearn typing in an unconventionai but 
motivating way." 

Infoworld aiso went on to rate MasterType 
as Exceilent in aii four of its review categories. 


Order MasterType Today. 


MasterType has 18 expiosive keyboard iessons 
to making typing a biast. $49.95 for the iBM PC. 
Requires disk and 64K. 


are ® 


zightning Sof 
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ACCOUNTING SOFTWARE 








for Portable, Personal and Desktop Computers 





All CPYM* 8° Computers (SD) 
Ai IBM PC Compatibles 
TRS-80 Model 2 (with CP/M) 
TAS-60 Model 4 (with CP/M) 
Appie | with CP/M) 

Apple Ile (with CP/M) 
Franklin ACE (with CPYM) 
Morrow Micro Decision 
Northstar Advantage 











Available for these popular 8-bit end 16-bit microcomputer formats: 


SATISFACTION 
GUARANTEED 
or Your 

Money Back 


i a, 





Corona PC & Portable Te 
Compiete 
Corona Portable 
COMPAQ Portable } Package of 
H ron Portable Software, 
Seeque Chemeteon Training Aids, 
Columbia MPC bee oat 
me Bree - Users’ Newsletter 
Osborne. peer st 
Osborne 100) ONLY 
DEC al $ 
To 
sores 395 
leMiee CP/M format 
KayPro I . for severe! yeers the defacto standerd for 
KayPro 10 icmcan uter poftwere, and still e good example $49 5 
Cal a about some of the better thought-out 
software on the market. —intertace Age IBM format 


Desktop 


Accountant” 





FULL-FEATURE, FULLY-INTEGRATED ACCOUNTING SYSTEM 
Everything you need to keep the books...at a price you can afford! 
Your Bookkeeper, Accountant, and Banker wili love you for instailing this fine system! 


Check these features Here’s what you get 


This remarkably-valued Accounting System will manage 
your company’s business records and automate your 
entire bookkeeping process—from the posting of indr- 
vidual transactions to producing up-to-the-minute 
Income Statements, Balance Sheets, and other impor- 
fant management reports. Desktop Accountant™ gives 
you 8 ‘Big Company.” professtonel image with printed 
invoices, statements, and checks It ts user-friendly, 
completely menu-driven, offers system-prompted 
data entry, and «6 compatible with both floppy and hard 
disks Feeture-for-feature, end doltar-for-dolier it 1s the 
best software velue on the morket! But don’t let the 
tow price fool you Desktop Accountant™ js not e 
“cheap” accounting system, only Inexpensive. That's 
because original developmant costs were recovered 
yeers ago allowing us to sel! en excellent product in 
high volume at low pnces end still eam @ fair profit This 
high-quality, retiable softwere was designed and writ- 
ten in 1975 for small-to-medium sized businesses Since 
then, it hes evccesstully proven Itself tn well over 
10,000 companies in all 50 states and in 13 foreign coun- 
ines It also used and recommended by hundreds of 
bookkeepers, accountants and CPA‘. including the 
regional offices of several famous "Big Eight’ account- 
ing firma! No other Accounting System offers you so 
many features, bsrefits, and valuable extre services You 
cen pay more but you cen't buy more! Desktop 
Accountant™ ts backed by our 30-day, no-nsk, money- 
beck guarantee of 100% customer satistaction! Call for 
free literature or order now with complete confidence 


Read What Users Say... 


©6Two hours after receiving Ihe Desktop Accountan! | was 
op and ruecing live data, and generated an antire month's 
work and fleancial statements the following day.?? 
—JC Bartels, President 
{accountng hem) Gonzaies Texas 
4 €To get anything better we would heve had to spond 
mattiple thousands of dollars. i think it's a dynamite 
package for the money.*? 
—Bob Cox, VP General Mgr LETTERS 
(manutactunng compa-y| San Antoni Texas ON FRE 


Call for FREE LITERATURE, including sample reports, comparison chart, usar letters, etc. 
Not sold in stores » Order today by Mail or Phone = Phona Orders Filled Prompt 
ee Questions. and Literature Requests CALL NOW, TOLL-FREE 
wit FP 1-800-832-2244 


in Celifornie celi 1-800-732-2311 
Technicel Support Hotline (8 AM to § PM, Mon.-Fri.): (415) 680-6378 


1260-C Newell Avenue, Suite 147-L1, Welnut Creek, Californie 94596 
mary 


Send Orders To: 

* When pleaes mention frumber appearing nesr 
tater a'Senace's Calpers secuiotee ada f'z% Soars Tan's Poyreort 
wrens ‘Trade Marks * Ne sive to Desiers * Foreign orders please 


1. A protess:onel-quatily. tull-teeture. tully-integreted 
accounting system 2. Six-to-tourteen diskettes 
(depending on your system's disk storage capacity) 
3. Four easy-to-tollow, setf-teaching User's Manuals 
(over 540 pages!) thet are highly rated by setisfied 
users. 4. Anexclusive, new audio cessette tepe with 
step-by-step Instructions for quick instaltetion end 
start-up @. ‘Reed Me First" eunique 40-page system 
guide and start-up aid 6. Complets sample dets and 
sample reports for prectice and training @ big help 
tonew users 7. FREE 1-yeer aubscription to Users’ 
Newsletter, Debits and Credits " It’s tull of tips. eas, 
news, end useful suggestions from us and olher ueers: 
Recent issues have run over 20 pages long! &. FREE 
complete Source Code in populer MBASIC so you can 
easily customize any program to suit your special needs. 
9. Telephone “Hot Line” service tor helptul Instalietion 
support, Start-up support, Technical support, and Train- 
ing eupport The quelity ot our cheerful customer sup- 
port has been acclaimed "excellent," ' ‘first-rate, and 
“very coufleous end professional’ by our usere 
40. Access to our growing network ot Experienced 
User Conaultants™ in both the US and Conada 
These quolitied, knowledgeable businesspeople 
themselves own this fine software and ere eveilable to 
@ssist you with elmost any aspect ot inetsiletion, train- 
Ing. operation—or even customization, it desired You'll 
receive the letest Directory of these helpful Consultants 





Here Is @ semple (taken trom our customer tiles) of the 
wide variety of businesses successfully using this time- 
tested, solidly-esteblished, user-proven software 

* Bookseping sprees « CPA/ACcounting firme + Consirucuon compete * 


Fisdeout « Farmers « Berks « Consutienta « and many many more" 


Pleese mention 
Ad #120-L1 


number * Orders within €¢ tourn via UPS « Add 95 00 tor 
a Check * Al Grand Naren are maraifoc- 
‘Settware 


oF wee betors erdering * 198) Rocky Mounisin 
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A Complete System! 


includes eli four etanderd general accounting programs: 


GENERAL LEDGER s completely Integrated to automatically post 
end-ol. month transactions trom A/A, A/P and Payroll it prints 13 detailed 
reports tor the entire company, and optional Income Statements for up 
to 99 departmento. It produces up-to-the-minute comparative tinenclel 
statements with current, yeer-to-date, budget, and last year (month and 
YTO ), showing both dollar amounts and parcentages, and presents 
‘everything you, your bookkeeper, and your accountant need to know about 
the company @ G/L autometically reconciles all secounts, and mein- 
tains extensive, detailed audit trails showing the source of each G/L entry 
for quick, easy, tracing @ Tral Balance includes ait transactions @ Flex- 
ible Chart of Accounts © True double-entry bookkeeping @ Master File 
capacity 400 Accounts @ Monthly Transactions capacity: 1,000 with 200K 
diskette. 3,500 with 500K diskette, 7,000 per Megabyte with e Hard Disk 


ACCOUNTS RECEIVABLE provides instant, on-line customer 
account intormation (both current and aged), with complete, timety 
invorcing, including open-item (or balance forward) and statement 
capabilities It makes the entire billing process tas, easy, and efficient 
It quickly identifies your overdue accounts, helpe speed collections, heips 
control your cash fiow, and assists you In making better financial dect- 
sions Both detailed and summary customer sctivity and aging reports 
are instently avaulable @ Preprinted forms avaitable for invoices and 
statements @ Detailed audit trall @ Maintains customer 
dete files @ Produces 8 repone and documents @ includes automatic 
Panodic customer/clent billing option whch 1s ideal for service businesses 
@ Itemized monthly transactions © Master File capacity 400 Customers 
@ Monthly Traneactons capacity 800 with 200K diskette, 3,500 with SOOK 
diskette, 7,000 per Megabyte with 8 Hard Disk. 


ACCOUNTS PAYABLE mamteins comptete vendor/voucher 
history and includes check-writing capabilities. Current and aged 
Payable reports are available upon command It prepares an extremely 
usetul cash flow/cesh requiremente report thet greatly improves 
menagement control of your most valuable resource—cash! II prints 
checks (on commercially available forms on which your company name, 
address and logo can be imprinted) with comprehensive check atubs 
thet your vendors will appreciate @ Produces 11 reports and documents 
®@ Autometic pay selection program allows payment by due dete or by 
discount dete © Menuel and automatic checkwriting @ Check register 
@ Detalied audit trait © ltemized monthly trensactions @ Master File 
Capactty 400 Vendors @ Monthly Transactions capacity 800 with 200K 
diskette, 3,500 with 500K diskette, 7,000 per Megabyte with e Hard Disk 


PAYROLL ss 2 complete, sesy-to-use profess:onet-quelity payroll 
system Be the office hero each week when the checka come out on time! 
This progrem calculetes payroll for every type of employee (hourly, 
salaried, end commissioned) and prints payroll checks (with popular. 
comprehensive check stubs) with an absolute minimum of nput Your 
company name and logo cen appaer on these, too @ Stores end reports 
comprehensive employee and payroll informetion @ Meinteins monthly, 
querterly, and yearly totals for reporting purposes in multiple etates(') 
® Offers user-maintainable Federal, State, and local tax tables(!) @ 
W-2 printing @ 941 Reporting @ Produces 10 reporte end documenta 
@ Master File capacity 400 employees. An outstanding Peyroll package’ 


Produces 42 Reports & Documents 


Generel Ledger 1. Ghar o! Accounis 2. Charl of Accounts wiih summary dollar 
amounts 3. Chart o! Accounts with prior yaar comparisona 4, Dady Transactions Report 
8, Remized Monthly Transactions @. Balance Sheet 7. Balance Sheet wth prior year 
companson §. Income Statement @. Income Statement with prior year comparison 
10. Departmental Income Stetememis| 11. Departmental Income Statement(s| with prior 
year comparison 12, Detail report for indrndual accounts 13. Thal Balance Statement 
Accounts Recelveble 1. Dey Transactions Report 2. Inverces (wrth or without 
preprinted forms) 3. Statements (wih or without pre-pninted forms| 4. Summary Aging 
Report §. Detaited Aging Report §. Remized Monthly Transactions 7. Detaled Customer 
Actwwity Fleport ®. Summary Customer Account Report 

Accounts Peyeble 1. Daty voucher Report 2. Daity Credit Report 3. Checks 
wih Detailed stubs 4, Check Rogistar 5. General Ledger Transtor Report @. Cash 
Rioquirements Report 7. Transacton Register 8. Open Voucher Report ®, Aged Payables 
Report 10. Delailed Vendor Activty Report 44. Summary Vendor Account Report 
Peyroil 1. Fecerai Tax Tables 2. Stata Tax Tables 3. Payron checks with stubs 
4. Payroll Check Register @. Monthly Payrotl Summary @. Quarterly Payroll Summary 
7. General Ledger Transter Fleport @. Detaied Employee File Lrsting ®. Produces 941 
Worksheet 10, Prints annual W-2 Forms 


System Requiremente: Ether CP/M" of MS-DOS (PC-DOS) @ 
Microsoft BASIC @ 64K RAM @ Twodisk drives or herd disk @ t32.column 
wide car printer. of en 8¥2°x1t” printer with compressed print mode 
(an Epson MX-80 of eimilar printer) 


100% SATISFACTION GUARANTEE 


No-Risk, 30-day Money-Back Guerantee 
Ordar Desktop Accountant and evaluate tt yourself for 30 days Test the 
performance ol each program using our comprehansive Sample Dara Files 
to enter and process data, query accounts, pnni checks end reports, and 
mora Review the five User's Manuais, hear the Training Tape, read the 
users” Newsletter, even call our Tachmcal Support Group with your ques- 
tone You muat be completely satisfied wih Desktop Accountant or you 








may return it in good conditon with the Sealed Mester Disk UNOPENED 
(it installs your live date) for @ prompt, courteous, complete refund! 


ROCKY MOUNTAIN 
SOFTWARE SYSTEMS 


Specialists in Accounting Software 
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Repeat it once more... “No manual 


tax preparation in ’84” 


Micro-Tax” can turn your personal 
computer into a profit center— you'll 
increase your client volume and take 
the drudgery out of tax preparation. 
And since the returns never leave 
your Office. you have complete client 
security 

MICRO-TAX* IS COMPREHENSIVE. 
It offers three Federal tax packages 
and 23 fully integrated state pack- 
ages. so you can select the programs 
that best meet your needs. Level Il 
has a tax depreciation module, and it 
automatically computes underpay- 
ment penalties, self-employment 
taxes, minimum taxes, and 
income averaging For those who 
prepare Federal partnership, 
corporate, and Subchapter S 


Instead, save yourself 
time and money and 
satisfy your clients 


with your personal 
computer and... 
















puter with CP/M’, PC DOS’ or MS 
DOS*— from Apple’ to Zenith’. 
MICRO-TAX’ IS FLEXIBLE. It's up 
to you: you can input the client tax 
information at the time of interview 
and produce the forms immediately, 
or enter data during the day and 
batch print returns at night Micro- 
Tax® prints your returns on IRS 
forms, IRS approved substitute forms, 
or with transparent overiays 
MICRO-TAX’ IS FRIENDLY. You 
can organize data entry in a se- 
quence very similar to that of manual 
tax preparation, or you can compute 
forms out of sequence. It's up to 
you. So go ahead, repeat it once 
more..."No manual 
tax preparation in ‘84." No 


tetums, Micro-Tax’ has a Fed- 
eral Level Ill package. Each 
tax season Micro-Tax’ offers 
you an update package 
MICRO-TAX’ IS VERSATILE. 
The program ts compatible 
with your (BM PC’ or XT’. 


DEC Rainbow’, Radio Shack’, 


or any other personal com- 


FULL FEQERAL 
MICAO-TAX* 
PERSONAL 
ComPuTen 
SYSTEMS 


joe eens 
Level 3. Pertneranip’ lalele 
Corperate Package 


© 23 Integrated Siete Aaluras Avelieble » Orders taken fer yearly update packeges 
© Forme eubdject ta IAS changes lar 1983 tas year 






MICRO-TAX’ MICROCOMPUTER TAXSYSTEMS, INC. 
6203 Variel Avenue, Suite D Woodland Hilis, CA 91367 
Phone (213) 704-7800 


*C PM—tredemerk ol Digital Reseerch. Inc . DEC Rembow —trademerk of Digital 
Equipment Corp MICAQ-TAX —iredemerk of Microcomputer Taxsystems inc 


MS DDS— trademark of Microsoft Corp, PC DOS IBM PC end IBM XT—Iredemerks of IBM 
Appie—iredemark of Apple Computers Zenuh—tredemerk ol Heath Compeny end Zendh 
Radio Corp Aadio Shack —iredemark of Tandy Corp 
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need—once you've got 
Micro-Tax’. Call Micro-Tax” 
direct for complete details, 
or Call your local dealer. 

Prove it to yourself: order 
a demonstration package — 
acomplete 1982 Federal. 
Corporate/Partnership or State 
system for only $58.00 each. 
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MARKETPLACE/ERIC FREEDMAN 
General Electric Information Services, a GE 


subsidiary, sells and services IBM PCs to encourage 
ookup to its mainframe databases. 


GEs 


$10 Million 
PC 


@oatcesen 


Ten million dollars buys a lot of PCs and XTs. And while Generé 
Electric Information Services (GEIS) Company executives are keeping 
their lips sealed about the exact number of IBM micros their $10 million is 
buying, several things are certain. 

For one, the GE/IBM agreement will speed the integration of micro- 
computers into the world’s largest commercially available teleprocessing 
network. Further, new software developed to make such integration 
possible will prove useful to individual PC users who would like 








access to megacomputer capabilities. 
Third, the likelihood that many more 
businesses will be using IBM micros in 
their day-to-dey operations is likely to 
stimulate development of more stand- 
alone software for the PC. 


GEIS and the Micros 

But let's take things step by step. First, 
what is GE Informetion Services, and why 
is it purchasing all those microcomputers 
from IBM? 

The thriving company, based in the 
booming Washington, D.C. suburb of 
Rockville, Maryland, is e wbolly-owned 
subsidiary of General Electric. In 1982,GE 
Information Services revenue topped 
$600 million. Through three "Supercent- 
ers’—in Rockville, Ohio, and Amster- 
dam—with 450 processing and communi- 
cations computers, the company provides 
e teleprocessing network, centrel process- 
ing, databases, and a library of more than 
2,000 software programs to more than 
6,000 business clients around the world. 

The Rockville Supercenter, a monu- 
ment to high technology, is set incongru- 
ously near working farms and car dealer- 
ships just a short drive awey from GE's 
microcomputer products unit. The high- 
security facility has its own back-up gen- 
erator to guard against power interrup- 
tions. It boasta a bost of Honeywell and 
IBM mainframes, tape drives, communi- 
cations controllers, and processors, com- 
plete with thermo-bumidigraphs to main- 
tein constant temperature end humidity 
levels. 

Tbe GE/IBM macro-sized micro-deal is 
aimed at making massive central comput- 





The IBM 3081 furnishes the raw camputing power far the 


ing capacity available to users of personal 
computers. We want to make it easy for 
customers to do local processing and tie in 
with the mainframe,” explained Michael 
Olfe of the GE Information Services Micro- 
computer Ventures unit. For a company 
like GE, which already maintains such a 
teleprocessing capability, the potential of 
micros is staggering. As Dr. Ruann E. 
Pengov, manager of marketing services 





E DECIDED 
that the surest way to 
capitalize on the 
microcomputer potential 


was to purchase micros 
and market them to its 


own customers. 


operation, predicted at the INTERFACE 
‘63 Conference earlier this year, "In 1986, 
microcomputers will be in operation on 
over 19 million desks worldwide, com- 
pared to over 6 million in 1983." 

"The full benefit of microcomputers 
will not be realized until they are success- 
fully integrated into an organization's 
dete-processing solutions,” Pengov told 
ber audience. A key part of her company's 
mission is to persuade deta-processing 
managers that ignoring the potential of 


Operatar at majar console area manitaring service. 


General Electric Informotion Services (GEIS) MARK 3000™ 
Service at the Rockville, Maryland Supercenter. 
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micros can be a costly mistake measured 
in a waste of processing power, time, and 
productivity. 

GEIS promotes integration of micro- 
computers by helping build whet manage- 
ment-information systems (MIS) execu- 
tives call data integrity. The GEIS system 
makes it relatively simple to upload data 
automatically from the micros to update 
the mainframe. 

According to Olfe, all common pro- 
gram formats cen be uploaded and manip- 
ulated on the bost. For example, a certi- 
fied public accounting firm could down- 
load information on the latest changes in 
tax rules from the GEIS mainframe to local 
databases, providing an added quelity fac- 
tor. Or wben a project involves interrelat- 
ed modules, the system can automatically 
record the status of updated modules so 
that co-workers using other microcomput- 
ers will know when something has 
changed, even if they had been unaware 
that someone was working on it. 


Making Predictions Come True 

GE decided that the surest way to cap- 
italize on the microcomputer potential 
was to purchese micros and market them 
to ita own customers. The choice of which 
micro to buy wasn’t obvious at first, 
recalled Steven P. Korn, the company's 
microcomputer products manager. Why 
then IBM? “It was a marketing decision 
based on IBM's credibility and presence in 
the marketplace,” Korn said. 

GE Information Services is purchasing 
complete IBM systems, including IBM 
drives and IBM monitors. Because of legal 
and logistical problems, GE has been 








reselling the hardware only in the United 
Stales and Canada so far, although some 
customers in Europe bave obtained their 
own PCs, Korn said. One company goai, as 
he described it, ls “to find a way to delivar 
and maintain the equipment anywhere in 
the world.” This capablllty would enable 
multinational clients to standardize their 
configurations around the globe, he said. 

GE assembles, stages, tests, and installs 
the micros itself according to configura- 
tions specified by the customers. GE also 
accepts responsibility for total application 
support, including hardware mainte- 
nance. Further, the company is devalop- 
ing and markeling appropriate software. 
As Olfe put it, “We want to make it unnec- 
essary for the ultimate end-user to shop 
down the street for missing pieces.” To 
reinforce this concept, GE has begun mar- 
keting the Hayes Smartmodem, preferably 
bundled with the IBM hardware and GE- 
offered software. 

Although the company markets only 
IBM micros, It has qualified the Apple II 
Plus and the Tandy TRS-80 Model II for 
use with the GE network. Clients have to 
acquire those brands on their own. In the 
future, the company will consider other 
machines (soma more powerful than the 
Apple and Tandy models as well as some 
portables) for use with the system, Korn 
said. Evaluations of a number of portable 
units are being conducted this year to 
determine which portables will qualify for 
use with the GE teleprocessing network. 
Rating criteria will Include ruggedness 
and reliability, how much of the IBM PC's 
functionality is preserved by the portable, 
and whether It will appeal to the end- 
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The heart of the network. The electronic data switching 
equipmen) scans the curren) workload ond seeks oul the mos) 


users, Korn added that GE may simply 
qualify some portablea (auch as it now 
does with the Apples and TRS-80s), or it 
may arrange a mass purchase and resale 
deal similar to its arrangemant with BM 
“if there’s enough (financlal) margin in 
the hardware.” 


Demonstrating the Micro/ 
Mainframe Link 

For the end users, the marriage of 
micros to host allows communication 
between multiple siles within an organi- 
zation. There's an old saylng, "Do as | say, 
not as I do.” GE is prscticing what it 
preaches. 

GE staff recently demonstrated a pro- 
gram called Pipeline, which is used by the 
company's sales representatives in the 
field. On a daily basis, field reps enter 
information about prospective cuslomers 
Into remote PCs. The field reps and their 
superiors use the data to assess the 
chances of completing a business arrange- 
ment and then to project revenues if a con- 
tract Is slgned with a new customer. 

A similar concept underlies a system 
used by GE's Contractor Equipment Busl- 
nesa Operations to link more than 50 sales 
offices across the country with GE’s man- 
ufacturing plants. The system allows 
users to enter and valldate data, and gen- 
erata local reports without accessing a 
Supercenter. It is also used to transmit 
sales propositions lo a plant or headquar- 
ters through the mainframes. Although 
“express” or immediate transmission is 
required at times, the company favors the 
less-costly alternative of deferred trans- 
mission during off-peak hours. A program 


ae 


efficient routing of dato. During o peak load hour, the network 
can hondle more thon 6000 users simultaneously. 
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has been developed to transmit automati- 
cally at a predetermined hour when the 





E’RE SELLING 
distributive data 
processing. We're not 

selling machines. 


PC uses a Racel-Vadic auto-dial modem to 


Initiate communications with the host. 


Distributive Data Processing 

The GE-abetted proliferation of person- 
al computers is intended to encoursge 
existing clients to use the mainframe more 
often and to induce potential customers to 
sign on for time-aharing and aoftware. 
“We're selling distributive data process- 
ing. We're not selling machines,” Olfe 
emphasized. 

GE Information Services says it’s dis- 
covering a growing new customer base. 
“Those who haven't used time-sharing 
before value the fact that they can tie into 
the mainframe,” Olfe continued. The mar- 
keting effort pushes the versatility of the 
PCs both for stand-alone functions and for 
communicating with the host. Korn add- 
ed, “We do local data processing when it 
makes sense, and we do remote when It 
makes sense.” 

That philosophy is apparently paylng 
off. Again, GE Information Services won't 
release figures on how much of Its $10 





Operotor monitoring GEIS direct ond dedicoted cusiomer lines 
ot Rockville. 


milllon order has been spoken for by cli- 
ents or how many microcomputers any 
particular customer has ordered. What 
Kor will say is this: ‘We have more 
orders than we can at times deliver.’ No 
specific numbers are being mada public, 
but Korn did disclose that some cliants are 
buying several hundred units. 

Under one of the largest agreements 
negotiatad so far, a statewide nonprofit 
health insurance group is ordaring several 


ie NEWGE 


venture has 
ramifications fay beyond 
the mass purchase and 
distribution of 
thousands of micros. 





hundred XTs from GE Information Ser- 
vices for an Innovativa physician claims 
system. Under the plan, participeting phy- 
sicians will buy XTs from GE Information 
Services to maintain local databases on 
health insurance claims. Each day, the 
physicians’ staffs will enter all tha infor- 
mation normally filled in by hand on the 
claims forms now jn usa. Each night 
(when telecommunications rates are low) 
that data will be transferred to the main- 
frame so thet tha insurance group can con- 
solidate the claims. 

"Tt will maan lowar claims-processing 
costs and a faster turnaround tima on pay- 
ment of claims,” Korn said. “Also, the 
mainframe will automatically notify phy- 
sicians via their XTs when any informa- 
tion needed to procass a claim is missing. 
The doctor ultimetely will be able to query 
the current status of a claim. Where is it? 
When will I be paid?" Korn continued. 

The physician claims system is sched- 
uled to begin oparation sometime during 
the last 3 months of 1983. If successful, it 
will be made availabla in othar states, 
opening a vast new potential market for 
GE Information Servicas and IBM. "That's 
tha part that excites us most,” Korn said, 
noting that GE has already received many 
inquirias from other insurers aagerly eye- 
ing the project. The doctors can also use 
thair XTs for office automation and local 


data processing, Korn added. 


Software Linkage and 
Development 

The naw GE venture has ramifications 
far beyond the mass purchase and distri- 
bution of thousands of micros. The com- 
pany is pursuing a thrae-prong strategy, 
and each prong has major implications for 
software devalopers and for authors in 
search of markets. 

Tha first thrust is communications. 
Lata last year, GE began marketing the first 
version of its softwara linkage program, 
Time Shoring Interfoce (TSI 1.0). Al- 
though developed to serve customers who 
want to intagrata their micros with the GE 
mainframes, TSI 1.0 has proven a hit else- 
where. "People are seeking us out and 
purchasing our communications  soft- 
ware,” Korn observed, adding with a 
smile, “Our compatitors are buying it 
too.” Tha company hes not yet formulated 
a policy on how aggressively it wants to 
market to nonclients. While outside mar- 
keting would be a sourca of revanue, the 
availability of software tailored to inte- 
grated systems is regarded as a major sell- 
ing point for potential Supercenter users. 
Korn said, "It's part of our competitiva 
advantaga." 

A more sophisticated version of the 
TSI 1.0 was relaasad this summer. Biiled 
as a major revision, TSI 2.0 incorporatas a 
dialing directory, autometic log-on, a hor- 
izontal split-screen function, the capabili- 
ty of creating session files, and the ability 
to construct incoming and outgoing masks 
and to remap the keyboard, among other 
faatures. 

Making "productivity tools” available 
to clients is the second thrust of GE's strat- 
egy. The third strategic thrust is to attack 
vertica] markets—trans portation, interna- 
tional financa, and insurance emong 
tham—with a complete range of software 
suitabla for both local and remote data 
processing projects. It is these two ele- 
ments of the company’s approach that 
should interest software authors. 

Although GE Information Services al- 
ready offers more than 2,000 progrems for 
cliants of its teleprocessing network, thesa 
are by no means anough, company offi- 
cials stress. Even for those programs 
already in GE’s software library, ‘'devel- 
opment is required in every case” before 
they will be suitabla for the PCs and XTs, 
Olfe pointed out. Equally important, GE is 
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doing little of tha necassary software 
development in-house. 

Much of tha emphasis is on modifying 
existing programs and applications, 
whether originally designed for main- 
frames or for microcomputars. Korn ob- 
sarved, “People don’t expect to pay as 
much as in the past to develop software. 
Despite the deep pockets of a lot of major 
corporations, they'ra not willing to undar- 
write development from scratch.” Anoth- 
er reason why development from scratch 
is becoming rarar: time. Korn cited the 
examples of the finance and banking 
industries, whose applications needs 
change with tha regulations evary 6 
months.” 

"My phone rings a couple of times a 
week” with authors calling GE Informa- 
tion Services offering proposals, Korn 
said. He added, “It should be ringing a 
hundred times a week.” So where does the 
company find authors? Almost anywhere, 
including trada shows and PC confar- 
ances. "Wa want the winnars, the best 
ones thet taka advantaga of our network 
and our services,” Korn stressed. 

GEIS is also hunting among the authors 
who've alraedy dona programming for tha 
network's mainframes. GE is asking its 
prasent stable of authors to modify their 
programs for usa in tha integrated system 
and inviting them to write new programs. 
That corps of euthors is significant in 
itself; the most recent edition of the com- 
pany's directory of author programs runs 
to 168 pages. GE offers tools, assistance, 





ESPITE THE 
deep pockets of a lot of 
major corporations, 
they're not willing to 
underwrite development 
from scratch. 


and guidance to help those authors keep 
current. 

Asan example of a mainframe software 
developer creating another varsion suit- 
able for use on the personal computars, 
consider Evaluation and Planning Sys- 
tems Consultants Inc. of Windham, New 





And Make One IBM PC” 
Worth Nine 


TASCMASTER™ SOFTWARE does that by converting PC-DOS 

to CONCURRENT PC-DOS thus enabling you to create up to 9 

tasks and run up to 9 programs simultaneously, 

TASCMASTER™ DOES THE WORK OF NINE. 

While you are working with a task on the screen other tasks are 

working for you. 

To give you every board you may ever need for your IBM PC 

we include with TASCMASTER™ SOFTWARE a powerful 

MULTIFUNCTION board FREE! 

TAKE YOUR CHOICE OF: 

ADDRAM ELITE™ FEATURES or ADDRAM PLUS” FEATURES 

® asynchronous (Serial-RS232C) © two asynchronous 
communication adapter (Senia!l-RS232C) 

real time clock/calendar communication adapters 

© parallel printer adapter ® real time clock/calendar 

© 64K to 512K memory with © 64K to 512K memory with 
parity "’no piggyback"’ parity “no piggyback” 
and—ail on one board and—all on one board 

With 64K memory installed With 64K memory installed 


With RAMDISK™ and RAMSPOOL™ SOFTWARE, TOO. 
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Optional MULTI-TASCMASTER™ SOFTWARE enabie® 
the addition of MULTI-USER capability to the IBM PC 
by connecting additional terminals to the serial ports, 
and integrates with TASCMASTER™ 

YOU NEED TASCMASTER™ SOFTWARE with the free 
multifunction board to make ONE IBM PC worth nine. 


Available through personal 
computer dealers For further information 
or name of local dealer call 


= 
Syste inc. I 


P.O Box 1039 © Berkley, MI 48072 « (313) 559-0444 
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Hampshire. GE Information Services is 
already making available both meinframe 
and micro versions of the firm's decision 
support system, which is designed to 
serve the needs of corporate financial 
menagers and analysts. Evaluation end 
Planning Systems Consultants licensed 
the program to GE, which is marketing the 
system both in the United States and 
abroad. Among its applications are invest- 
ment analysis, budget control and devel- 
opment, long-range planning, merger and 
acquisition activity, cash-flow forecast- 
ing, statisticel studies, end what-if scenar- 
ios. It includes a data manager, e report 
generator, and an editor. And it possesses 
grepbica, hierarchy and consolidation, 
and data management capabilities. Korn 
said that customers can buy rights to 
either version, though GE maintains that 
purchesing both provides “the best of both 
worlds." 

Ancther example of software aveileble 
for use on botb the PC and host is a world- 
wide procurement-trecking system devel- 
oped for Bechtel Company, the interna- 


Inventory Control 


© provides ON LINE information to all 
other modules. 


tional engineering and construction con- 
cern based in San Francisco. The system 
centralizes shipping and logistics control 
and simultaneously links a multi-billion 
dollar airport construction site in the Sau- 
di Arabian desert with ports in North 
Americe, Asia, end Europe. 

GEIS is actively searching for new 
microcomputer authors, some of whom 
may already have designed stand-alone 
software and would benefit financially 
and professionally from a tie-in with GE. 
With access to GE's time-sharing network 
and Its databases, those authors may be 
able to do things they couldn't do elone, 
Korn said. To illustrete his point, he add- 
ed that an author may need to use GE's 
Fortran subroutine library. They may 
need belp in bringing their softwere up to 
the system’s standards, debugging and 
using the special features of the PC, 
including handling the communications 
port and string features. The outhors aiso 
stand to gain from GE's sales force. “Let's 
face it,’ Korn said, the big bucks are in 
marketing.” 


Accounts Receivable 
sales orders with packing slips. 


PEP BUSINESS SYSTEM 


3970 SYME DR., CARLSBAD, CA. 92008 
(619) 434-6023 


Interactive General Ledger 


© sutomatic 


eudit trail. 


i a ie al 


trial balance, operating and balance 


You don’t have to be an sconieauee to use it! 


Integrated software for MS-DOS Systems: 


IBM-PC & XT @ 


ZENITH Z-100 


VICTOR-9000 © TEXAS INSTRUMENTS PC 


Accounts Payable 
© check writing =e eee posting 


© supports partial payments, aged A/P 
belances and earned discounts. 
e@monthly check, deposit & petty cash e 


register. 
© Uses NEBS 9024 carbonless checks. 


RAINBOW 
10 


only requires input of hours worked. 
automatic calculations of pay and 
deductions. 


eweek, bi-wk., bi-mo. or mo. 
@keeps complete QTR and y 
journal records and prints YTD inf 


EAGLE PC 


employees. 
@uses SAME NEBS 9024 checks. 
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Dealing with Software Authors 

GE's staff helps wouid-be authors eval- 
uate their proposals and negotiates com- 
pensation end marketing arrangements. 
The company offers a menu of financial 
arrengements for its authors in addition to 
the professional advantage of providing 
eccess to technology thet otherwise may 
not be available to them. 

For example, GE information Services 
mey offer an author a financiel package 
with an upfront, one-time royalty. Or roy- 
alties mey be based on the number and 
price of copies sold. The wey a product is 
marketed also affects payments. In many 
cases, GE's worldwide sales force mey 
assume full responsibility for marketing 
the program. At other times, authors may 
prefer to handle marketing themselves, 
especially if their software has been devel- 
oped for a specielized industry. 

Company officiels acknowledge the 
need to treat micro authors differently 
from developers of meinfreme software. 
Once again, time is a fector. Sometimes, 
the shelf-time for a software program is 
short—perhaps 9 months to a year. "We 
can't spend 9 months in negotietion,” 
Korn said. And naturally, en author's per- 
ception of a program won't elways coin- 
cide with the company’s: Sometimes the 
author's confidence in the package is 
greater than ours,” Korn edded. 

What is the softwere developer's best 





E WANT TO 
stay in certain markets, 
even if a particular 
product isn’t going to 
make us rich. 


chance of signing on with GE? 

This is where the third prong of the 
strategy—vertical merkets—comes in. 
Meny of what the company labels “targets 
of market opportunity” are vertical indus- 
tries such es energy, transportation, bank- 
ing, and public accounting. In eddition to 
vertical industries, GE also is tergeting 
some horizontal markets including manu- 
fecturing, finance, and order service. 








In transportation, for example, an 
author may devalop software that allows 
large firms to keep track of the stetus of 





O HELP 
customers make the 
most of integrated 
micro ters, GE 
Information Services 
has started offering 
training on the IBM 
PC. 


thair trucking flaats, enabling regional 
offices to datermine whara aach truck is, 
its condition and its availability for a ship- 
ment to a particular location that requires 
a specifiad number of days in transit. The 
program, using tha capebilities of both the 
XT and the mainframa, would replace a 
prior setup in which communicetions 
were bandlad by phone. 

Even if your software packege isn’t 
worth much to GE by itself—perheps 
because of a limitad probable markat—GE 
could still be interestad if it falls into ona 
of the target areas. Tbe aim is to maintain 
as wida a presance as possible in those 
fialds where GE is strong end where the 
overall opportunities for profit are great. 
As Olfe explained, “Wa want to stay in 
certain markets, even if a particular prod- 
uct isn't going to maka us rich.” 

With thousands of potentiel authors 
out thare, it would seem that competition 
can get heavy, and it’s going on in what 
company officials dascribe as “the battle 
of the markatplaca.”’ GE is resistant to tha 
concept of axclusivity in seeking new pro- 
grams to handla particular applications. 
Hare’s how Korn axplainad tha GE philos- 
ophy on tha issue: “There is conflict. They 
competa with our own products. You do 
hava ovarlap. You do hava duplications. 
We have authors competing with euthors, 
we hava authors competing with our prod- 
ucts, but tha principle compatition is the 
author ageinst tha outside world.” Korn 
added, “the merketplaca will vota with 
thair dollars on which software package is 
tha winner.” 


Training 

To balp customars maka the most of 
integrated microcomputers, GE Informe- 
tion Services hes started offering training 
on the IBM PC. 

The first course, called “Introduction 
to IBM Personel Computer,” provides 
manu-oriented instruction on tha funda- 
mentels of PC use end covers use of TSI as 
well. It is eveileble on a self-paced disk. 
The modular approech tekes ebout 8 
hours to complete. Alternetively, it is 
offered in a mora formal 2-day classroom 
version at the customer's own site. Tha 
compeny says the advantage of the class- 
room approech is its greater emphesis on 
performing prectice axercises and the 
opportunity to ask questions of a liva 
instructor. 

Another micro-related coursa will deel 
with BASIC, also targeted for individuels 
with little or no prior computer experi- 
enca. GE said that those who completa its 
BASIC course will be able to write simple 
programs, do calculations, read from and 
writa to files, and use the BASIC aditor. A 


INCOME TAX OFFICE 
MULTIPLY YOUR OUTPUT. ° 


third course is plenned on other applica- 
tions for the PC. These, too, will be avail- 
eble on diskette or in the classroom, 
eccording to tha company. 

The training end the prol'feration of 
PCs flowing from the IBM/GE arrangement 
can’t be viewed in e vacuum. The impli- 
cations reach beyond any perticular busi- 
ness, whether IBM, GE, or a teleprocessing 
customer. 

In mega-terms, the $10 million egree- 
mant meens e graet increase in the number 
of personal computers for businesses. On 
a micro-level it will result in the introduc- 
tion of individuels to the versetility of the 
PC. It will put convenient eccass to com- 
puting resourcas in the hands of more 
clerical, professional, and managerial 
workers whosa prior computer exposure 
may heve been limited to asking special- 
ists to do perticular tesks or to pleying vid- 
eo games at home. Aithough that type of 
exposure may not have been the principal 
motive behind tha IBM/GE transaction, in 
the long run it could prove to be one of the 
contract’s most important legecies. /PC 






WITH TaXPro™ 


= : THE PROFESSIONAL INCOME TAX SYSTEM. 


TAXPRO DOES MORE. 


and system emprovernent 

his pushed TAXPRO far 

Form 1040 and its 
syste also 


moore 1S INTELLIGENT. it analyzes the chent’a 

tax picture. suggests the best route to go 
Determines eligibility for special forms such as 
eee meer a income averaging, to name 
8 


TAXPRO IS EASY. Because « follows the tax forms 


s revised 
Printout that exactly fits 1040 and IRS-approved 
formes. 


Five years of successful use 


TAXPRO IS GUARANTEED. We stand behind 
TAXPRO completely Full ge SUnpOrL through 
the tax season inexper party system updates 
Over 5 rrwhon returns prepared with no 
reported errors 
TAXPRO BUILOG PROFITS. The door is open to 
higher profits than you have ever enjoyed Double. 
triple, or quadruple your output. pay for TAXPAO 
‘and the computer tn one tax season 

if you do income tax returns, you need TAXPRO, 
the truly professional, computenzed income tax 


preparation system. 
Look into it today. 
MB ONTAALT SERVICES associates } 


Sam, 706 SOUTH EUCLID ANAHEIM CA, 12802 
(714) 638-4085 


45-PAGE DESCRIPTIVE SYSTEM MANUAL $7 50 
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_ MADESIMPLE. 

} Now you can save time, aggravation, adhesive 
tape, and Gorgonzola cheese by following one 

" simple direction—Sideways. It's the unique soft- 

PTL ed eT i ware program that lets you output all the spread- 


P » Be - sheet columns you need, all on one continuous 
—— : page, all with one print command—and all for 
; ia only $60! 
pas With Sideways on your side, no 
. you invent with Lotus 1-2-3™ VisiCalc? Multi- 
tie plan™ or SuperCalc™ is too wide! And it's just 


ee as powerful an ally when youfe creating far- 

2 ba into-the-future schedules and pert charts with 
wal your word processor. In fact, for any wide 

at Pitt text file, for dozens of uses, the way to go is 

pass Sideways. 
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iy teal The experts agree. PC Magazine, for exam- 

: 0 We res PN val writes: “if youve got the need, Sideways has 
tae iinwaiiie bint a i ae the solution.” And PC World! calls Sideways 
PAPER Pinpicceele en Coad Daas “nifty . . . an easy to use program that does 
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am ive) tbe Gas ed 8 You can go Sideways today with an IBM® PC 
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re mfp beat writer™ printer. Ask for Sideways at your local 


HB eo ccoats 
TON Dei 


ahd gy UE ComputerLand® or other leading computer 
a da Ma stores, Or mail a $60 check to Funk Software, 
ne ae RO. SNe ee oe MA 02238. ee 
: ‘ opegeazoue di u ‘ 497- 6339 M 
SEI jurnping bears, aa 

SN Pvavensehee ts tbe ae 4 na 

TET Gaaasaeneds ak Uta ANE 


rh 


ae 
tau 





Varese FOR EASY-READING HARD COPY 
CIRCLE 306 ON READER SERVICE CARD 








And you thought 
the IBM PC was 
only for business. 


It was. 
Until Mirror Images began designing computer games 
especially for the IBM PC. 


Spyder is a fast-paced arcade-style game that pits you 
againstan army of fierce, hungry spiders. Blast them with 
your laser gun. Or stomp on them as they come your 
way. $39.95 


If you've ever dreamed of commanding a star cruiser, 
Tachyon is your game. As commander of The Avenger, 
your mission is to destroy the Galyon fleet with your 
computer-driven torpedoes and lasers before the enemy 
penetrates your shields and destroys your ship. $39.95 





You'llneed cunningstrategy to beat the computer at Hide 
and Sink. Anaval battle waged bysubs, PT boats, cruisers, 
destroyers, and battleships rages on your screen. Hide 
yourshipscarefully. Thenseekoutanddestroytheenemy 
with your guns and missiles. $29.95 


And so we tempt you to take a well-deserved break from 
the day’s stress and frustation. Then you may straighten 
your tie and head back to the board room. Completely 
refreshed and invigorated! 


Contact your local dealer or send a check or money order 
to Mirror images. Please include $1.50 for postage and 
handling. NY residents add 7% sales tax. Credit card 
orders are also welcome. 


Dealer inquiries welcome. 


Requires64K,DOS 1.1,colorgraphicsadapter Tachyon:doubie-sided drive, Spyder, Hideand 
‘Sink: single-sided drive. 


{8M is a trademark of international Business Mechines Corp. Tachyon, Spyder and Hide and 
Sink are ati registered trademarks of Mirror Images Software, Inc. 


® Mirror images Software, Inc. 
| Games Division 
a = 1223 Peoples Avenue 
a Troy, New York 12180 
naAGeS Telephone: (518) 274-2335 De AND SdK" 
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APPLICATIONS/MICHAEL FRANK, M.D. 





By using the PC to study and upgrade local 


emery 





“Hudson EMS, respond to Terex and Hud- 
son Drive, eccident with injury.” The dis- 
patcher’s voice coming in over the trans- 
ceiver in my car was businesslike. Even in 
the tiny little town of Hudson, accidents 
are not infrequent, but fortunetely, most 
injuries are minor. Except at Terex end 
Hudson. 

“Bed intersection,” I thought. 

In the 3 years I'd been working with the 
Hudson Emergency Medical Service 
(EMS) as its medicel edvisor, I'd reviewed 
more than just e few reports of major col- 
lisions there. 

I looked over et my wife. We were on 
our wey to do some shopping and weren't 
even really beading up thet way. She 
sighed. 

"Go ahead. It’s ell right.” 

I turned the car and heeded up toward 
the eccident, listening for anything else on 
the radio thet might tell me what to 
expect. “Med 11’s en route.” I could hear 
its siren weiling in the distance, and 
decided there was no reason for us to drive 
any faster. The ambulence would probe- 
bly pass us soon and we'd both be there in 
a couple of minutes. 

The radio crackled egain: “201, Med 
11. Step on it!” 


medical services, Ohio volunteers 
provide a model for the rest of the country. 


nm The 


mergency Squad 


I recognized the police officer's voice; 
the sense of urgency was unmistakable. 
These guys didn’t call for help unless they 
needed it. I hit the switches for the emer- 
gency lights and suddenly beams of flash- 
ing red and white light cut through the 
night from the front end top of the cer. The 
next switch releesed the siren's wail from 
under the hood. 

I spoke into the microphone, trying to 
sound celm: “Med 10, Med 11. I'm 
responding hot to that call. I'm in front of 
you, ETA 30 seconds.” 

The fleshing blue lights from the police 
cers appeered aheed end seconds leter I 
pulled up end sew just whet I had feared; 
gless was scattered all over the intersec- 
tion end the twisted wreckage made it all 
too clear thet either or both vebicles hed 
been going at a pretty good clip. Tbe scene 
took on en eerie cast, as the white, red, and 
blue lights strobed the center of the inter- 
section. The headlights end emergency 
flashers of passing cars illuminated the 
feces of their occupents, edding to the 
sense of unreality. Radio stetic end the 
shouts of the squad crew and police mixed 
with the moans and sobs of the victims. 

Within seconds the crew chief had 
made her initial assessment end bad set in 
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motion tbe efficient machinery, which 
would see the two injured people out of 
their cers and on their way to the hospital 
in the safest, quickest way possible. Tesks 
were essigned, equipment wes mobilized, 
and the emergency medical techniciens 
(EMTs) took their positions inside end 
outside the wrecked cars to begin the 
extrication process. 

By now, you're probably wondering 
whet all this hes to do with the PC. Several 
yeers ego I would heve wondered too. But 
todey, only 6 short months after I instelled 
e PC et home end brought its capabilities 
to beer on my work with rescue squeds, 
I'm wondering how I ever got elong with- 
out it. Quite simply, the Hudson EMS, end 
the other rescue squads I work with ell 
over the county, are moving to the fore- 
front of emergency medicine in this coun- 
try, end the PC is helping in that tesk. 





An Unlikely Spot 

The sleepy little town of Hudson, Chio 
seems an unlikely spot for such lofty espi- 
rations. After ell, rescue squeds and emer- 
gency medical services are usually 
thought of in the context of e big city, as in 
TV's "Emergency" or “240-Robert.” And, | 
there’s no doubt about it: L.A. we ain't. 





Located In the Western Reserve (the 
land formerly owned by the stata of Con- 
necticut as a “westarn reserve’), Hudson’s 
New Englend roots show through in the 
spirit of independence and self-reliance of 
the townspeople as well as in its local 
architecture. The people are friandly end 
proud, and a sense of tradition is officielly 
guardad by the local historicai sociaty. 
The ice cream social still draws the largest 
turnout of any annual social occesion and 
It’s held on the Villege Green, flanked by 





F YOU 
had an accident out on 
the highway, your fate 
depended on where you 
happened to be or 
whether the local 
funeral home ran an 
ambulance service. 


Main Street's row of little shops on one 
sida and Town Hall on East Mein on the 
othar. 

Crime in the streets is duly recorded in 
the local weekly papar where tha week's 
most serious offenses noted in the "Police 
Blottar’’ may includa a bicycle stolen from 
in front of the drugstore. (Yes, it has e soda 
fountain, and yes, you can gat a chocolete 
phosphate.) The local constabulary is 
periodically dispatched to deel with a 
horse or cow that has broken through a 
fence end is wandering in tha street. 

How is it, then, that such exciting 
events in the world of EMS are emerging 
from this little hamlet and tha othars like 
it around the county? 

Hudson providas some of its munici- 
pal sarvicas through volunteer participa- 
tion. Both its fire department and emer- 
gency medical servica are staffed by peo- 
ple who do whet they do because they 
went to help, just like the people in many 
small towns across the country. But when 
I arrived in Hudson 3 yaars ego, the Hud- 
son EMS had just embarked on the ambi- 
tious project of upgrading the servica to 
what is commonly callad ” Advanced Life 
Support” (ALS), which requires the close 


cooperetion and epprovel of e physician 
or medical advisor. Cleire Truesdale, 
Hudson's full-tima administretor/pere- 
medic, told me simply, "We want to be the 
best. Whet do we have to do?” 

The answer to this question is precise- 
ly what makes this region's EMS so 
unusual, But I'm gatting a littla ehead of 
mysalf. Whet's happening within EMS in 
Hudson ls pert of a much largar transfor- 
mation: Something close to a revolution is 
occurring in this country. 


You Call. We Haul! 

Twenty years ago thare wes nothing 
really resembling EMS as we know it 
today. If you had an eccident out on the 
highway, your fete depended on where 
you happanad to be, who passed by, or 
whether the local funerel home ran en 
ambuiance sarvice. If it did, and someone 
did call it, whet heppanad to you when 
the ambulence errived at the scene was 
anybody's guess. If you were lucky, ona of 
the attendants might heve had a first aid 
coursa. In any case, thay pretty much just 
scooped the victim up and tore off to tha 
naarest hospital in a tradition thet hes 
come to be widely known (end scorned) as 
"Scoop & run” or You call, we haul.” But 
"Scoop & run” really hed something going 
for it when you consider thet the elterne- 
tive was called “Lia & dia.” 

In 1966, the National Academy of Sci- 
encas (NAS) published a landmark mono- 
greph entitled, Accidento! Deoth & Dis- 
obility: The Neglected Diseose of Modern 
Society, which chenged the fece of EMS 
forever. In the monogreph, the NAS 
reviewed dete on traffic injuries and came 
to @ gruesome conclusion: People in- 
volved in accidents all over tha country 
were being maimed or killed in awesome 
numbers, but not necessarily because 
their injuries were crippling or fatal, nor 
because medical science was incapable of 
deellng with these injuries, but because no 
system was availebla that could guerantee 
thet victims would be transportad quickly 
and reliebly to e hospital. Thay were 
dying because, onca injured, they would 
lie sometimes for hours, slipping into 
shock and then daath. 

Congress reectad swiftiy. In tha sama 
year, the National Highway Traffic Safety 
Act was pessed, defining for the first tima 
standards for emergency medical services, 
and conferring upon the Department of 
Transportation primary responsibility for 
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the creetion of training and certification 
standards for amergency medical techni- 
cians. Tha responsibilitias of an EMS ware 
put down in black and white, and a 
netione] commitment to remedy the sorry 
state of affeirs depicted in the NAS mono- 
graph becama tha law of the land. 

In the years thet followed, training pro- 
grems started ell over tha country, and the 
folks who rode the embulances and 
enswered calls for help began to do so 
with new competence end understanding. 
EMS groups took on a new air of profes- 
sionelism; they became contamptuous of 
such terms as "embulence ettendant.” 
(Free Tip: Do not refer to an EMT as an 
“embulence ettendant.”’) 


Advanced Life Support 

But as the medical servica revolution 
lad to naw capabilities, naw vistas, new 
hopes, end naw frustrations appeared. 
The standards for EMS had eddressed the 
problam of trauma on the highways, but 
another problam, yat unsolved and equel- 
ly deadly, began to occupy tha attention of 
those who explored other concerns of pre- 
hospital cere: heart disease. 

The first few hours of e heart attack ere 
the most critical. It is within tha first faw 
hours thet heart attack deaths most fre- 
quently occur. The heart, starving for oxy- 
gen because of coronary artary biockaga, 


es WERE 


dying because, once 
injured, they would lie 
sometimes for hours, 
slipping into shock and 
then death. 





becomes irritable, begins to beat irregular- 
ly, and soon mey begin just wriggling use- 
lessly instead of pumping blood. In trau- 
ma, madical professionals often telk of 
“tha goidan hour,” the period of tima dur- 
ing which the rendering of treetment will 
mean the differenca between life or death. 
In cardiac arrest, the struggla between life 
and death may be limited to “golden 
minutes.” 





Photograph: M. Frank, M.D. 





Four to six minutes after the heart stops 
pumping, irreversible brain damage be- 
gins. Even if bystanders begin CPR, they 
can at best provide only 30 to 50 percent of 
normal circulation and ventilation. Each 
minute that goes by without restoration of 
a heartbeat lessens the chanca that subse- 
quent attempts to restart the heart will be 
effective. What's needed desperately are 
drugs (epinephrine, sodium bicarbonate, 
and others), wbich can prime the heart's 
electrical system, followed by defibrilla- 
tion, the application of a strong electrical 
current across the chest to reorganize the 
beart's electrical activity into meaningful 
heartbeats. In fact, if these measures ara 
not applied within 12 to 15 minutes, the 
chance of survival diminishes to near 
zero. 

The need for these sophisticated resus- 
citative techniques created a problem; 
these methods—the administration of 
powerful drugs, intravenous infusions, 
defibrillation—were simply not available 
in the field. As medical techniques, they 
could only be practiced by physicians, 
which meant that they were available only 
in hospitals. But even the best emergency 
services could not hope to get cardiac 
arrest victims to the hospital in time. 

The solution was the paramedic, an 


EMT trained beyond the basic level of res- 
cue skills. Paramedics are capable of mak- 
ing a physical examination and assessing 
acute problems. They are trained in criti- 
cal care procedures, drug administration, 
and cardiac resuscitation. And, under the 
direction of a physician, paramedics can 
monitor heart rbythms, start intravenous 
lines, administer drugs, and then trans- 
port the patient in the most stable condi- 
tion offered by these treatments. Tbe phy- 
sician under whose direction the para- 
medic is functioning need not be present, 
but can provide medical direction or 
“medical control,” as the term is often 
used, by two-way radio, or through prede- 
termined written protocols and standing 
orders. 

The availability of paramedic skills 
constitutes such a radically improved lev- 
el of care that squads providing paramed- 
ic-level service are referred to as Ad- 
vanced Life Support units. Squads with- 
out paramedic-level service are referred to 
as Basic Life Suppart (BLS) units. 

In 1973, the Federal EMS Act defined 
the guidelines for EMS systems at all lev- 
els, and provided for the federal funding 
of EMS demonstration projects to be used 
as models for EMS planning. While the 
National Highway Transportation and 





The victim has been extricated and is naw an the ambulance cat an a lang board. The 
shart board immabilization device is still in place. Standing aver the victim is Hudsan 
EMS administratar and valunteer paramedic Jim Bell. The victim was maved inte the 
med unit and transparted ta Akron City Haspital, where subsequent evaluatian revealed 
only minor injuries. 
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Safety Act assured that rescue service 
would become available for all who were 
in need, the EMS act of 1973 signified a 
solid commitment to move EMS defini- 
tively out of the “Scoop & run” era and 


into the age of professional prebospital 
a 


_ 


surprise then, that there 
was an ‘was an IBM PCin my 
future. 


prectica. The result of that endeavor is 


dramatically illustrated by the statistics 
reflecting the growth of ALS in the United 
States. In 1972, only 2 percent of the pop- 
ulation was served by EMS units with 
ALS capability. By 1982, new EMS units 
bad been created and many of those 
already in existence had been upgraded 
from BLS, thereby providing over half the 
country’s population with access to ALS 
servica. For cities witb populations great- 
er than 150,000, that figure was 92 per- 
cant. 


Skills Maintenance 

It should not, then, be too surprising to 
bear that in 1979, the proud little volun- 
teer Hudson Emergency Medical Service 
decided to go ALS. In the 4 years sinca that 
happened, my involvement with EMS has 
grown along with Hudson's advancing 
capabilities. As associate director for EMS 
at Akron City Hospital, I oversee the EMS 
training of resident pbysicians in emer- 
gency medicine, coordinate prabospital 
field activities with the hospital for 15 dif- 
ferent EMS units, and personally direct 
the medical activities of eight different 
squads. When I took on the position 3 
years ago, it was supposed to be a part- 
time job. (I spend the other half of my time 
on duty in the emergency room seeing 
patients.) It has, however, rapidly and 
unavoidably become a full-time occupa- 
tion. 

Little surprise then, that there was an 
IBM PC in my future. With endless tasks, 
many of which involve the management of 
large quantities of data, with over 100- 
bour weeks and 18-hour days, anything 
that promised to lighten the load was wel- 
come. 


I was not really e complete stranger to 
computers, and small computers are not 
completely new in EMS. When I was an 
undergraduate at Yele in the 60s, I had 
learned to program in FORTRAN on the 
huge and clumsy mainframe et the com- 
puter esntsr. Those were ths days when 
programmers punched out lines of bug- 
infested code on noisy keypunch ma- 
chines and turned over stacks of doomed 
date cards to ettendants who would feed 
them to ths cardreader and return smirk- 
ing with a little printout from enother 
crashed run. (The amount of computer 
time doled out to beginning programmers 
like myself was pretty skimpy, so in eddi- 
tion to learning FORTRAN, I became 
adspt at “creating” additional computer 
time from illicit sources.) I even had an 
opportunity to use one of the first IBM 360 
terminal systems when it was installed at 
Yale. I was thrilled by how much easier it 
was to interact with the CRT than to go 
through ths punch card routins at the 
computsr center. Besides, even though the 
terminal didn’t el ways do what I wanted, 


et least it never smirked. 

My computer deys et Yele were num- 
bered, however. I liked programming, but 
medical school loomed, and with many 
other things to occupy my time, FOR- 
TRAN end debugging receded into the 
past as medical school and then medical 
practice took center stage. 

But 2 years ego computers re-emerged 





OES THE 
EMS need any help that 
I could provide with my 


computer? 


in my life. Stu Averill walked into the 
Hudson Safety Center and offered his ser- 
vices to the Hudson EMS. He is e retired 
chemist who hed begun to occupy some of 


his retirement time with e recently pur- 
chased TRS-80. He knew thet the Hudson 
EMS was ell volunteer, and even though 
he wasn’t trained in rescue work, he 
wanted to help. “I heve e computer,” he 
told EMS edministretor Cleire Truesdale. 
“Does the EMS need any hslp that I could 
provide with my computer?” 

When Truesdale passed the offer to me, 
I wes thrilled. We immediately set Averill 
to work keeping treck of various espects of 
the service, one of the most important of 
which was the skill file we kept for each 
paramedic. With a populetion of only 
ebout 12,000 people to serve in Hudson, 
we feced e very real problem: skills main- 
tenance. 

It’s estimeted thet e municipality must 
have s population of ebout 20,000 people 
before it will generete enough rescue calls 
to keep its paramedics proficient in vari- 
ous intensive care techniques. For exam- 
ple, s paramedic running with an urban 
squad may start three or four intravenous 
lines e dey, whereas on s rural service, a 
paramedic might not have an opportunity 
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to stert ooe for severe] weeks at a time. 
Regardless of how well-trained the para- 
medic is to begin with, this kind of inac- 
tivity inevitahly results in decreesed pro- 
ficiency. How can this be combatted in a 
town of 12,000? 

We drew up a list of intensive care 
skills practiced by the paramedics and 
determined the minimum monthly num- 
ber of times each skill needed to be per- 
formed. Any time a peramedic dropped 
below the mioimum number, additionel 
training and/or prectice wes instituted to 
ensure that the skill level was meioteined. 
Just as a pilot must fly so meny hours each 
month io order to keep his license curreot 
(and legal), our paramedics hed to start so 
many IVs, read so many EKGs, end so on, 
in order to maintein standards of service. 
To keep treck of this, Averill set up a com- 
puterized file, which tallied all the differ- 
ent peremedic skills performed hy each 
paramedic. If a paramedic started an iotra- 
venous line on a run, thet fact would be 
extrected from the run report, end at the 
end of the mooth would be reflected io a 
summary that geve totals for each required 
skill for each peremedic. 

Averill also begao tracking some data 
on the runs themselves end wes soon ahle 
to provide us with periodic reports thet 
told us how old our patients were, at what 
times they called us most frequently, what 
kind of problems they had, end so forth. 
Averill is still our computer persoo, hut 
quite a bit has changed. 

For starters, he isn’t using a TRS any 
more; he has fouod the IBM PC more 
suited to his needs. But he’s parleyed his 
computer work ioto a oew husiness as one 
of the priocipals io the Hudsoo Computer 
Club. A first in this area, HCC is like a rac- 
quetball club; only instead of renting a 
court, the cluh members reot IBM or 
Apple computers hy the hour. A wide 
array of software is available, and, of 
course, there is a cluh “pro” on hand to 
provide instruction and assistaoce. And 
restiog like ao archive in a corner of the 
cluh is the old TRS, a reminder of where it 
all started. And oow that Averill has fin- 
ished the EMT traioing, he might be doiog 
a little hit more thao just computer work 
for the Hudson EMS! 

The addition of an IBM PC to Averill's 
work inspired hroader, more powerful 
applications to my EMS work. Usiog cur- 
rently available software, we can set up in 
hours data tracking programs thet used to 


require several weeks to get up and run- 
ning. We heve receotly completed a list of 
over 40 items to be tracked oo each ruo 
report. The list will enahle us to give pre- 
cise answers to matters we have previous- 
ly only woodered about. By tracking res- 
cue calis and their locations, we are able to 
identify deogerous intersections, such as 
Terex aod Hudsoo Drive. By adding in the 
time of the call, we can tell whether the 
safety prohlem is primarily ooe thet 
occurs at night, on weekeods, or both. 

The same tracking system will be used 
to follow response times in relationships 
to call locations. Since, in many cases, the 
response time of an EMS is so critical to 
the outcome, we oeed to know wheo and 
if response times are prolooged. If a rescue 
squed is routioely takiog 10 mioutes to 
arrive at calls in any giveo area, and if the 
frequency of calls from that area is 
increasing (as sometimes occurs when a 
oew development is huilt up), it may be 
time to start plenning a secood statioo 
from which to base aoother squed. Wheo 
faced with a situetion like this io the past, 
we've beeo limited to surveys of portions 
of deta that may or may oot accurately 
reflect the situetion. With our oew track- 
ing system, we are ahle to provide e pre- 
cise picture where previously only a 
vague impressioo existed. 


The EMS Drug Book 

The practice of medicine io the prehos- 
pital setting by nonphysicians is essential- 
ly differeot from hospital or office-based 
medicine. We have used the PC to help us 
make some helpful edeptations. For exam- 
ple, powerful drugs used to correct erratic 
heart rhythms or to maiotaio the blood 
pressure of e patieot in shock are admio- 
istered iotraveoously in carefully mea- 
sured amounts. These drugs are so power- 
ful that the dosages, often involving only 
tiny volumes of fluid, must be adminis- 
tered carefuliy. In the hospital, infusioo 
pumps are routinely used to provide exact 
dosage reguletion; the amount to be 
edministered can be dieled into the 
pump's controls. in the field, dosage regu- 
letioo iso’t so easy. 

Infusioo pumps are oot available io the 
field; the peremedics work anywhere a 
victim is found. There areo’t any electrical 
outlets io the middle of a street or oo a 
lawn. The administratioo of a powerful 
drug in an intraveoous drip becomes a 
much more complicated task than it is in 


PC MAGAZINE 547 SEPTEM@ER 1983 


the hospital. We used the PC to make the 
task easier. 

Take the administratioo of dopamine 
as an example. Dopamioe is a powerful 
vasopressor, a drug that can help maintain 
or elevate hlood pressure in patieots in 
shock. The dosage edmioistered is deter- 
mined within narrow limits, based on the 
patient's weight. A starting dose would be 
5 micrograms for every kilogram of body 
weight infused per mioute. Tables that 
determine the volume to be administered 
per mioute or per hour are usually avail- 
able. If you're usiog eo infusioo pump in 
the hospital, all you have to do is look up 
the volume to be delivered, dial in the fig- 
ure oo the infusion pump, and you're all 
set. In the field, you must first calculate 
the volume to be delivered, the drip rate, 
and theo the correct number of drops per 
minute. And doo’t forget to figure in the 
oumber of drops per cuhic ceotimeter for 
the administratioo set you're using; some 
drip at 10 drops per cc, others at 60. 

Eveo under the best of circumstances 
these calculations may be a little hit 
rough. But io the circumstances of a car- 
diac arrest resuscitation, calculation may 
be next to impossihle. The solutioo that 
came to us was simple. One year ago, we 
published The EMS Drug Book, a locally 
distrihuted, pocket-sized pamphiet that 
cootained ectual drip rates that paramed- 
ics could use te regulete iotravenous 
administratioo sets. The actual drip rates, 
in drops per minute, are giveo in tabular 
form for a variety of drugs in differeot 


Worou 


new tracking system, we 


are able to provide a 
precise picture where 
previously only a vague 
impression existed. 





dilutions and dosages. In an emergeocy 
the paramedic could refer quickly to the 
appropriate tahle and set the drip chamber 
reguletor accordingly. 

The tahles were simple to use, hut com- 
ing up with them was far from simple. The 
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EMS Drug Book provided dosage informa- 
tion for 14 different drugs. Calculations 
had to be mede to provida guidence in e 
variety of circumstances, including pa- 
tient weight categories, differing dilutions 
of intravenous solutions, end different 
dosage strengths used to achieve different 


Ween 


once taken me 3 days 

now took 15 minutes. 

And, the calculations 
were error-free. 





effects with the same drug. When this 
book was first published, it took me 3 days 
to do all the calculations by hand (maan- 
ing with e hand-hald calculator). Tebles 
for eecb circumstance in each drug catego- 
ry were set up and individuel calculations 
were made and than entered by hand. 
They were checked end double-checked; 
small errors can produce major clinical 
problems. 

Tha PC has cbanged all that. The first 
software I purchased after DOS 1.1 was 
VisiCalc and it wasn't long before I wes 
eble to enter the formulas necessary to 
generate the drip rates. What had once tak- 
an me 3 deys now took 15 minutes. And, 
tha calculetions were error-free. 


A Research Tool 

I'm also using my PC to pursue e num- 
ber of EMS research projects, one of which 
involves using simple deta analysis to 
datermine proper field procedures for 
cases of bead and neck injury. Cervical 
frectures and cervical cord injuries are e 
major cause of disability and paraiysis fol- 
lowing head injury, especially in motor 
vehicle accidents. It is en unfortunete fact 
that improper handling of accident vic- 
tims cen, and quite regularly does, convert 
e purely orthopedic bone injury of the cer- 
vical spine, into a neurological injury. The 
patiant with a fractured neck bone may 
hava no injury to the cervical spinal cord 
when first seen in the fiald, but if tha haad 
is manipuiated improperly, tha sharp 
edges of the frectured bones can slica into 
the soft spinal cord producing needless, 








irreversible nerve damage. A person with 
e broken bone can be convertad into a per- 
manent quadraplegic in a metter of sec- 
onds. 

All EMT's are trained thoroughly in the 
proper techniques for immobilizing the 
neck in cases of bead injury. With the neck 
properly immobilized, further injury will 
not occur as victims are removed from 
thair vehicles and transportad to the hos- 
pital. Cervical immobilization techniques 
involve wrapping ¢ rigid or semirigid col- 
lar around the neck while enother person 
holds the head still. If the victim is sitting 
in tha car, the next step is piacing a spa- 
cially designed rigid, short board behind 
the victim. The board's straps and buckles 
fasten the victim firmly and provide rigid 
immobilization during the subsequent ex- 
trication. Although these methods pro- 
vide excellent protection against unnecas- 
sary cervical movement end injury, there 
is e mejor drawback: They are difficult to 
perform in tha cramped interior of a vehi- 
cla, end they are time consuming. And 
time is aiweys at a premium in the man- 
egement of e treuma victim. 

Why is time sucb en important factor? 
Aftar all, if improper handling might 
result in parelysis or death, what could 
possibly be more important? Nothing, 
except thet most of the carefully immobi- 
lized eccident victims turn out to heve no 
carvical injury at ell. Soma turn out to 
have other criticel life-threetening inju- 
ries requiring immediate hospital treat- 
mant. 

A drivar who strikes his head on the 
windshield, breaking the gless, is very 
likely to have also struck his chest or 
abdomen on the steering wheel, causing a 
punctured, collapsed lung or a rupturad 
spleen, aither of which can leed to e sud- 
dan deeth. The EMT is facad with a dilem- 
ma. If the necessary time is taken to effec- 
tively immobilize the neck of an accident 
victim who has sustained serious internal 
injuries, the deley in extrication may 
result in further deterioration. If, on the 
other hend, the EMT rushas extrication 
without edequete cervicel immobiliza- 
tion, and the victim ectually does heve a 
serious neck injury, permanant nerve 
damage may result, rendering tha victim 
crippled. 

Valid indicators that will tell tha EMT 
which petients are at particular risk for a 
serious neck injury have not baen defined. 
At first, this might seem difficult to 
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PERSON 
with a broken bone can 
be converted into a 
permanent quadraplegic 
in a matter of seconds. 


believe. Can't the EMT identify e serious 
neck injury? If cervical cord injury has 
already occurred, end parelysis or other 
gross signs of disability heve set in, the 
injury will be apparent. But whet ebout 
those victims who hava not yat suffared 
any damage to their spinal cords? 
Shouldn't injury to tha carvical spine be 
obvious? Tha answer is no. 

Ona young fellow I saw in the emergen- 
cy room of Akron City Hospital hed struck 
his head while diving et a Fourth of July 
pool party. Tbe next dey, bis neck begen to 
bother him bedly end he walked into the 
emargency room to be axamined. An X-ray 
reveelad his neck was broken. Another 
young man lost control of his motorcycle 
and crashed off the road one night. He 
picked himseif up and walked home 
whara he called tha local EMS to come to 
his essistance. He was brought to the 


emergency room, where an X-ray indi- 
cated a broken neck. These examples 
serve to illustrate why cervical immobili- 
zatioo is done wheoever there is evideoce 
of head iojury. Under our present operat- 
ing protocols, any accideot victim who 
bas any sign of beed or oeck iojury under- 
goes full immobilizatlon measures. At this 
time, there is simply oo safe alternative. 
For example, whenever we find that the 
driver of a car iovolved in an accideot has 
brokeo the windshield with his head, the 
oeck Is immediately immobilized. Even if 
the driver states there is no oeck paio, he 
may have had a concussioo eod be inca- 
pable of perceiving pain eccurately. 

Giveo the large oumber of victims who 
turn out to heve no cervical injury at all 
and the amouot of time that cervical 
immobilization takes, we woodered if it 
was possible to identify those victims 
most likely to bave cervical injuries. We 
set up a research protocol thet uses both 
data analysis and information manage- 
meot capabilities of the PC. 

First we made a list of “prehospital 


assessmeot data,” findings that might be 
associeted with, or indicative of, serious 
oeck injury, and put them into a form that 
could be used for date collection. This 


Greve 


large number of victims, 
we wondered if it was 
possible to identify 
those victims most 
likely to have cervical 
injuries. 





form, rapidly created using Volkswriter 


and the PC, locludes three different kinds 
of findings. The first is situationel, date 
associated with the mechenism of injury 
itself. Included io this group are types of 
accideots—fells from ladders, falls from 


roofs, diviog eccidents, motor vehicle 
accidents—that produce most of the seri- 
ous neck injuries we see io the bospital. 
The next group consists of subjective fiod- 
ings, informatioo the victim reports to the 
EMT, such as neck pain ("My neck 
hurts.) or aboormal oeurological sensa- 
tions ("My arm feels oumb.”). The fioal 
group consists of objective fiodiogs dis- 
covered by the paramedic during the 
physical assessment, such as paio oo pal- 
patioo (POP) of the neck, or decreased 
sensation. 

Theo we Ideotified the Hudson EMS 
ruo reports involving persons who under- 
weot cervical immobilizatioo by the 
squad. Once these reports were ideotified, 
the informetion in the "prehospital as- 
sessment date” sectioo was complete. 
Along with some basic key data, this 
would enable us to complete the oext 
phase of deta collectioo. That phase con- 
cerns the outcome. We made a list of “out- 
come” data that would enable us to distin- 
guisb those petients wbo turned out to 
have serious neck Injury from those who 





In the year 2525 man’s influence 
has stretched to the farthest 
reaches of the galaxy. Colonies 


have Been EstaBlished 


uninhasited planets to advance 
civilization to all parts of the 
Galaxy. all has gone well until one 
day several small colonies are at- 
tacked and destroyed By unknown 
assailants. Jom Zohn in his search 
to find the assailants and stop 
their dSestruction of the colonies. 
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COMPARE AT ANY PRICE 


INTELLICOM 


(an INTELLIgent COMmunicatlons program) 


INTELLICOM provides you with the capability of very intelligent computer to computer communications from both ¢ termine! emulation end file transfer standpoint. 





INTELLICOM supports several file transfer protocols that facilitate the transfer of both binary and ASCII data and files. Since INTELLICOM Is menu driven, it is ¢ breeze to use 


and understand IT IS USER FRIENDLY. 


With INTELLICOM you will be able to communicate with the various data and timeshanng services such as The Source and GompuServe Additionally, since INTELLICOM 
supports the proteco! used by virtually all remote CP/M systems eround the world, ell users can immediately begin to take edvantage of the wealth of public domein software 








available on these systems. Current, or potential, users ot CompuServe can transmit and receive both binery and ASCII data with full error detection and recovery 


The checksum protocols ellow for the venfication of data blocks transferred (assuming appropnate support on the host end). This feature will be of great value in those 
applications where data integrity is paramount. INTELLICOM’s documentation includes a detailed descnption of all protocols used along with machine readable examples of 
host pseudo code that will greatly ease the task of implementing support for INTELLICOM on eny existing in-house meintrame (IBM, Dec, Wang . . 


Actual INTELLICOM menu is illustrated below 
T - Terminal emulation. 

U- Terminal amuletion with dats capture 

V - Toggte local echo (off). 

S - Checksum protocol file transmission. 

R - Checksum protocol file reception. 

A - Ascil file trensmission. 

6 - Ascil file transmission - PTR/PTP protocol. 

€ - Aseil file reception - PTRYPTP protocol 

D - Toggle local display (on). 

W - CompuServe Executive Terminal 

X - Intel Hex file transmission 

Y - Intel Hex file transmission - PTR/PTP protocol. 
Z - Invoke Disk/File function menu. 

E - Exit program. 


INTELLICOM requires PC DOS one disk drive and either ¢ modem or direct communication to another computer. 


NOW ONLY $49.95 





COD add $5.00 International orders add $10.00 
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The Computer Toolbox Inc. 
1325 E. Main St. a Waterbury, Ct. 06705 
203-754-4195 


IBM PC-8087 SUPPORT FROM MICROWARE 


87 FORTRAN/RTOS* isa full ANSE 
77 subset with 8087 extensions It generates 
in line 8087 code allowing use of all 8087 
data types, including 32, 64 and 80 bit reais 
and 64 bit Integers. The completa subset /O 
is supported including Intemal and Extemal 
Files and List Directed YO. Exceptions allow 
the generation of recursive subroutines, 
interrupt handlers and can cause interrupts 
from FORTRAN. 87FORTRAN/RTOS uses 
the Intel iarge memory model, allowing data/ 
code atructures which utilize the full mega- 
byte. The compiler provides direct access to 
8088 ports and supports logical operations 
on 8 and 16 bit operands normally treated In 
assembly language. 87 FORTRAN/ATOS is 
ideal for applications which are number In- 
tensive or control hardware. 95% of all “main 
frame” size programs compile and run with- 
out extensive editing. The price includes 
support for one year and RTOS. 


87PASCAL/RTOS™ is the most 
powertul compiler available to PC users at 
this time. It is an ISO-Standard Pascal, with 
6087-8088 excerons. These make it possi 
ble to use all the 8087 data types directly, 
while generating modules In one of the three 
Intel Memory Models. Modules produced 
using differant memory modeis can be Inter 
faced and linked. This givea the user com 
plete control of the memory model/speed 
trade off characteristic of iAPX cpu's All 
exceptions to the ISO definition are clearly 
marked with a grey background In a manual 
which is a standard of the industry, and more 
readable than many tutorials. The compiler 
makes it possible to cause or handle Inter- 
tupts It also reads ports and performs all the 
tasks necessary to control iAPX-86 hardware. 
Use of 87PASCAL guarantees you upward 
compatibility with future Intel processors and 
languages. Includes RTOS 


RTOS” — Real Time Operating System 


RTOS is a MicroWare configured version of iIRMX-86, Inte?a legendary real time operating 


system. This DOS la antirely re-entrant and provides many features found only on mainframes. It 


includas the Intel Assembler, ASM-86, which supports the 8086, 8087, 8088 and 80186. All 
modules produced by the compilers or ASM-86 are combined, loaded and managed with the 
Utilities LINK-86, LOC-88 and LIB-86. These products make it possible to load modules 
anywhere in RAM, and resolve external references between runtime modules. Overlays with a 
single root job are supported by the tinker. orang of modules is accomplished at link or load 
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Ware 


P.O. Box 79 
Kingston, MA 
02364 
(617) 746-7341 
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MicroWare 8087 Products 
87MACRO” - the key to writing 8087 


assembly language routines using the IBM 
assembler. It contains a complete tlorary of 


87BASIC” - includes patches for 
BASCOM.COM, BASCOMLIB and 
BASRUN.EXE and the MicroWare 8087 


87PASCAL"/87 FORTRAN™ - 
8087 libraries and IGM compiler patches, 


MATRIXPAK - assembly language 
matrix routines calleble from any 8087 
compatible IBM compiler. Allows user 
specified very large matrices. Size is limited 
by avaiieble ram 


87FASTPAK”™ - inctudes your choice 


of one MicroWare runtime library, the 87/88 
ous an 8087, and instaltation Instruc- 


87/88G UIDE - an axcellent tutorial on 
writing 87/88 code and Intarfacing it with 
compilers-full of code that runs! é 


SuperSoft Fortran. 
SuperSoft 87 drivers .. 
STSC APL& PLUS/PC 
Microsoft Fortran 3.4... 





















did not. 

We first used the EMS run reports to 
identify patients end the hospitals to 
which they were transported. This also 
enabled us to complete the “prehospital 
assessment data” for each report studied. 
At this time we are using the information 
from the EMS run reports to direct us to 
the hospital end emergency department 
records that will provide the “outcome” 
data we need. 

As these deta are collected, they are 
entered on a Lotus 1-2-3 worksheet 
designed to facilitate date analysis. Since 
1-2-3 also has information management 
capahilities, data is entered in the form of 
records, one per patient, with each finding 
listed in the eppropriate field. The DATA 
commands then make short work of any 
questions we have about existing patterns 
in the date, such as the age of patients with 
serious injury, end so forth. 

Once we have collected enough data to 
provide a statistically significant sample, 
a formal statistical analysis will tell us 
whether we have identified any prehospi- 









PC/CMS 


Some of the features of PC/CMS are: 


INFORMATION SUCH AS: 


Managing the proliferation 
of disks has just become 
a lot easier with 


PCICMS is a fast and efficient catalog management system 
that maintains a master catalog index of all files created 
within your system, thus relieving you of the mundane task 
of tracking and locating files by the old fashioned trial and 
error method. PC/CMS, unlike most other catalog systems, 
has been designed to expand its capacity along with you, 
thus conserving valuable time and resources. 


C2 MENU DRIVEN ANO USER FRIENDLY (2) DYNAMIC FILE ANO MEMORY ALLOCATION 
CO AUTOMATIC CATALOG ENTRY 1) APPLICATION INTERFACES ENABLING DYNAMIC 
FILE SEARCHING (1) COLOR AND FUNCTION KEY SUPPORT () HARDCOPY PRINT UTILITY 
C] WILD CARD SEARCHES () MAINTAINS ANO TRACKS ALL PERTINENT OIRECTORY 


© Volume Identification © Date and Time Stamp Information © Fie Size and Sector Address 
information © File Type fe, Single or Dual Sided, etc.)© File Status U.e., Hadden, System, 
Program, Oata, ete} 


tal assessment findings that can be used as 
valid predictors of serious neck injury. It’s 
too early to say just what we'll find, but we 
are hoping to produce some good hard 
data that will enable our EMS units to dis- 


AE HAS 


found a rather firm 
bps in the area of 
postoperative pain. 





pense with cervical immohilization un- 
less certain key findings are identified. 
This will enable them to deal more rapidly 
with heed-injured patients, especially 
those involved in car eccldents. 


Pain Control in the Field 
In a totally separate research project, I 
used 1-2-3 to rapidly predict just how dif- 
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PCICMS is a bargain at only $50.00 and will pay for 
itself many times over as your needs grow. It can be pur- 
chased from your local IBM PC dealer or can be ordered 
directly by sending a check or money order to: 


TECHNOLOGY 
ORGANIZATION 


1890 S. DEER CROSSING DRIVE © DIAMOND BAR, CALIFORNIA 91765 


Dealer nquies invited. Visa and Mastercard orders may telephone direct at 
(714) 861.3252. Cabtorma resudents please add sales tax. 


PCICMS requires and IBM” PC with 64K, DOS 1.1, color or monochrome monitor and 


(BM 3 8 regpstered trademart of hiernetonadl Gemest Machnes. 



























ficult it would be to collect data for a 
study. A physicien colleague who works 
with another EMS unit in our county told 
me he wanted to investigate the field use 
of e pain control device called a Transcu- 
teneous Electronic Nerve Stimulator, or 
TENS. This tiny device, ebout the size of a 
tape cassette, sends electrical currents to 
electrodes, which are pleced on the body 
surface by means of small adhesive pads. 
Although the TENS is a reletively new 
weapon in the physician’s armamentari- 
um of analgesle, It has found a rather firm 
plece in the area of postoperetive pain. 
Placing the electrodes on both sides of a 
surgical incision hes been shown to 
reduce the need for narcotics postopera- 
tively. It has also been used to control oth- 
er kinds of chronic pain, such as that 
resulting from nerve injury, which has 
been resistant to many forms of treetment. 
Could this device, my colleague won- 
dered, be used successfully by our EMS 
personnel? And if so, how could we go 
about finding out? 

The use of e simple, effective means for 


























pain control in EMS is certainly vary 
attractive. The popular imega of the army 
medic quickly injacting morphina into his 
injured comrede is a far cry from the real- 
ity of civilian EMS. The means of dealing 
with pain in tha prehospital setting are 
rather limited. In fact, strong narcotic 
analgesics are tha last thing a critically 


T-syo 


surprise to me that my 
colleague chose the IBM 
PC. 





injured- patient should receive. Shock 
from blood loss lowers blood pressure, 
and morphine, which also causas tha 
blood pressure to drop, can ba tha final, 
fetal insult to e person whose blood pres- 
sure is already dangerously low. Furthar- 
more, tha administration of morphina can 
produce drowsiness or aven unconscious- 
ness, hopelessly blurring tha signs tha 
physician must usa to assess tha presanca, 
degree, end progression of head injury. A 
critical sign used to assass tha axtent of 
bead injury has been lost. 

But most of the injuries seen by squad 
parsonnel are not this savere. Broken 
ankles, brokan bips, burns, the “road 
rash” acquired by the motorcyclist skid- 
ding along tha highway on his back, are 
the most common fare of our EMS. In 
casas of arm or leg injuries, careful, secure 
immobilization witb splints and bandagas 
provides a modicum of comfort and reliaf. 
But in many cases, tha pain persists, 
aggravatad by the bounces and bumps of 
evan the most careful ambulanca trans- 
port to the hospital. Might TENS be usaful 
in this setting? 

I advisad my colleague to invastigate 
this quastion in the formet of a formel 
research project. He suggested the use of 
TENS in an unorthodox setting. The 
projectad EMS application for TENS was 
so different from its current uses that tha 
tisk factor had to be considared. Might its 
application, for example, interfere with. 
proper immobilization, or unnecassarily 
delay transport to the hospital? 

The research format was agreed upon, 
and my colleague set out to design the 


project. One of tha problams ha ancoun- 
tered was the low availability of subjects. 
How long, I asked him, will it take your 
squed to see enough victims for whom 
TENS might hava a potantial use? Obtain- 
ing a valid sample would be time consum- 
ing. To help him through this part of the 
planning, I called upon 1-2-3 and a series 
of 100 consecutive rescue calls from ona 
of my squads. The research protocol 
callad for tha usa of TENS only in cases of 
nonlifathreatening trauma. Each of the 
100 run reports was examined to see 
whether or not TENS would have been 
offered. Of the 100 runs, I found that 10 
met the criteria. The rest was easy. A sim- 
ple table was sat up using 1-2-3’s Date 
functions. The dates of the first and last of 
the 100 runs were entered, and the differ- 
anca calculated. This gave us the number 
of days required to generate 10 runs that 
could be used in a TENS study. 

How many days would it take to collect 
100 cases? Wa sat up a WHAT-IF table and 
got a vary quick answer: 480 days. But this 
was for ona of my squads. How about for 
my colleague’s squad, where most of the 
research would be dona? The squad I had 
used to analyze those 100 consacutive 
reports, tha Tallmadge Fira Department, 
served a population of ovar 15,000 paople 
and was considarably busier than the Cop- 
iey Fire Department, which served a pop- 
ulation of under 10,000. Would we hava to 
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Figure 1: Two examples of simple but relevant tables generated as part of the emergency” 
medical services study conducted by the outhor. The table on the left contrasts the 
nationwide availability of basic life services and advanced life services in 1972 to their 
availability in 1982. The tabie on the right shows how inclusion of the City of Akron 
skews the percentage of emergency medical services in Summit County, Ohio. 

































do tha whola study ovar? The answar, for- 
tunately, was no. 

Although Coplay is smaller, the kinds 
of problems seen by its EMS are almost 
idantical to thosa saan in Tallmadge. Wa 
sat up another table, using tha annual run 
totals for aach squad. Sinca we knaw bow 
many TENS runs would be collected from 
100 squed runs how long it took Tall- 
madga to generata 100 consecutive runs, it 
was a simpla matter to set up tha tabla to 
tell us how many days it would take Cop- 
ley to ganarate e semple of 100 TENS 
runs. 

The study was approved by the hospi- 
tal research committee and is now in 
progress. That was 3 months ago. And 
guess who bought himsalf a personal com- 
puter last week? It's no surprise to ma that 
my collaagua chose the IBM PC. 


The Newest Specialty 

The rapid growth and advancement of 
EMS capabilities in this country has of 
necessity been parallalad by the growth of 
emergency medicina as e specialty. At ona 
tima, just as an accidant victim’s fate often 
dependad on who, if anyone, came to tha 
rescue, the subsequent treatment in tha 
hospital depended on who, if anyona, was 
in the emargancy room. In many hospitals, 
physiciens on tha staff, regardless of spa- 
cialty, training, or experiance, would take 
turns rotating coveraga for the emergency 
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room. This meant that in hospitals that 
did not sea many emargency patients, tha 
patients would see a nurse in the amargen- 
cy room, who would phone the doctor at 
home to determine the treatmant, and 
whether or not the doctor would ectually 
come to tha hospital. Even in busier loca- 
tions, where doctors ware always presant, 
quality of care often suffered from a mis- 
match of patient problams and physician 
skills; a surgeon would treat a severe asth- 
me etteck, or an internist would ba con- 
fronted with a badly injured eccidant vic- 
tim. The growth of emergency medicina, 
the country’s newest recognized spaciel- 
ty, Is changing thet forever. 

In 1979, 10 years aftar tha formation of 
tha Amarican College of Emergency Phy- 
sicians (ACEP), the specialty of emargan- 
cy medicine wes formelly recognizad by 
the Americen Boerd of Medical Specieli- 
ties and the first series of board certifica- 
tion exams in amergancy medicine were 
leunched. More and more emergency 
rooms around the country have been 
transformed into emergency departments 
staffad by amergancy physicians, speciel- 
ists trained to provida optimal cara for the 
vast arrey of problems presented by the 
sick and injured who pass through the 
hospital’s doors. The relationship be- 
tween emargency medicina, emergency 
physicians, and EMS has been similarly 
trensformed. 






Figure 2: The effect of upgrading emergency 
medical services in Green Township on 
Summit County os a whole. 
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Emergency physiciens have come to 
enjoy a special relationship with EMS per- 
sonnel, providing the interface between 
fiald and hospital. It was only natural that 
ACEP should commit itself to tha training 
and direction of EMS personnel. In addi- 
tion, an amergency physician's treining 
end prectice must include some interac- 
tion with EMS. For example, at Akron City 
Hospital, where our Emergency Medicine 
Residency Training Program anjoys a rep- 
utetion as one of the bast in the country, 
participetion by our resident physiciens 
in EMS training and suparvision is man- 
datory. 

This commitment has made Akron 
City Hospital EMS (ACH EMS) e buzzing 
center of EMS ectivity in our county. Sav- 
eral years ago, a computer might not have 
been necessary. Now, it's hard to imagine 
running the operation without it. No fewer 
than 15 different EMS units in this region 
look to us for medicel direction and train- 
ing. Acquiring tha PC has enablad us to 
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by our resident 
physicians in EMS 
training and supervision 
is mandatory. 





fully grasp the extent of our work, and to 
define ourselves as part of a larger nation- 
wide emergency medical servica nat- 
work, 

Tha vary first week I put my PC into 
operetion, I wes busily plugging popule- 
tion figures into a VisiColc worksheet, 
learning the commands es I went elong. 
Population figures and EMS capability for 
each municipality in Summit County 
ware antarad. Wa knew that just over half 
of all the people in tha United States hed 
access to Advenced Life Support EMS, 
end thet this figure was probably skewed 
by tha fact that 92 percent of people living 
in citias with populations over 150,000 
were served by ALS. But whet we didn’t 
know was where wa stood. ALS cennot 
happen without physician participation, 
guidance, and direction. Our work in this 
arena had been extensive end we wanted 
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to know if we ware making progress. The 
worksheet told us. 

Almost 72 percant of tha county's pop- 
ulation of over 500,000 hed eccess to ALS, 
considerably above the netionel everege. 
And although these figures, es pradictad, 
were skewed by the ALS service in Akron, 
which serves almost half tha county's 
population, using a few quick WHAT-IFs 
on the worksheet told us that we were stil] 
closa to tha national evarage, even without 
Akron’s figures. 

Sinca that analysis was mada in early 
1983, two changes have occurred. I'va 
moved these calculetions to a 1-2-3 work- 
sheet, which enebles me to analyza ALS 
versus BLS capabilities more easily 
through tha DATA, SORT and DATA, 
QUERY commands, instead of first sapa- 
rating figures into saparate columns for 
ALS end BLS, es | had to do with VisiColc; 
1-2-3 also provided me with tha graphic 
representations of thase percentagas (sae 
Figure 1). 

The othar changa in the worksheet 
occurrad in tha southern end of Summit 
County, in Green Township. 


Changing A to B 

About 2 years ago, firemadic (firefight- 
er/paremedic) Devid Calderone of the 
Green Township Fire Departmant visited 
me in my office and spoke e few words 
that sounded awfully familiar: “We 
want,” he said “to upgrede to Advenced 
Life Support. And we want to be the 
best.” 

It was e long haul, involving countlass 
hours of training and planning, but on 
May 15, 1983, Caldarona’s dream cama 
true. The ALS EMS of tha Grean Town- 
ship Fire Department went into service 
with 12 full-time firemedics. When that 
heppened, ] changed the BLS next to 
“Green” to ALS on my 1-2-3 worksheet 
and watched the other numbers change 
(see Figure 2). Wa had surpassad tha 
national average of 52 percent ALS, even 
axcluding Akron's population from our 
figures. Not bad! 

By the time you read this, the picture 
may have been eltered agein. Paramedics 
with the tiny Vallay Fire District ara busy 
planning for tha tima whan they can 
implement ALS, and the city of Norton is 
on the brink of doing tha same. 

When that happens, I'l! simply change 
e"B” toen “A”—and wetch all the num- 
bers change. /PC 
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DISK DRIVES 
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5 MB Internal Hard Disk $1465 
10 MBInternal Hard Diak ... 5 - $1895 
(includes power-aupply, controler card 

and software} 

Control Dsta 

Full-Size 320K DS/DD . ............ $ 235 
TEAC, Hitachi, Matsushita 
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Slimline 640K DS/OD wibrackets ..... $ 310 
TallTree Systems JFormat software ...$ 25 
Maynard Electronics 

Modular Disk ControlierCard ....... $ 195 
Standard Disk Controller ......... $ 155 
with serialport ........ 0 ........ $ 219 
with parallel port ...... ... $ 209 
Scotch 3M DS/Diskettes (box ot 10) $ 39 


EXPANSION BOARDS 


AST Rasaarch 

(All AST boards come with SuparDriva, 
Superspool, and ona yaar warranty) 
ComboPlus 64K upgradable to 256K, 

with clock calender, serial 

andparallei porta...... 0 ......-.56- $ 280 
MegaPlus-E 64K upgradable to 256K, (or 512K 
with MegaPak) with clock calendar 
andserlalport ........ ... ....-- $ 280 
MegaPsk 256K upgrade for Megaplus $ Call 
WO Plus II clock caiendar and 

SCOOPS ities anno oda. oo oeeemeeamren $ 115 


PRINTERS MONITORS 


G.itoh AMDEK 

Starwriter F10-40PU 40cps_ $1395 Cotor!l RGB Hi Res 

Printmaster F10-55PU 55 cps . $1695 Video 300 Green (Graphice card) . $ 155 
Epson Video 300 Amber (Graphics card) .. $ 165 


MX-80 F/T, Graphtrax ll... . $ Call idea s.O/Ambey 


(monochrome card) 
Pier camel Ws : at (We supply cable for all Amdek monitors) 


Princaton Graphics 
pico gS Gall PGS Hi Res RGB Monitor 
NEC with cable 
BIO) VME: oa ss 243 oh best S805 7] ust 
Okidata Pi2 Green (Graphics Card) 
Microline 3A F/T 120 cps. 132 cois ... $ 655 P13 Amber (Graphics Card) 
Microline 92 160 cps, 80 cols, MuitiDisplay Card . . 
Okigraph, correspondence quality $ 595 4 (We supply cable tor all USI monitore) 
Microlina 93 F/T 160 cpe, 132 cola, 
Okigraph, correspondence quality .... $ 890 
Microline 84 F/T 200 cps, 132 cols, 
Okigraph, Correspondence quality ... $ Call F 
All printer cables $ 30 SO FTWA R E 
Wa carry a full line of printer acceesories 





























Ashton Tata 
dBase ll . 
Fox & Gallar 
Oulckcode 
Financiar 


OU R POLICY Personal Series .. 
Tax Series 
* We accept VISA, Mastercard. Money lus 
Orders, Certified Checks, Cashiers Chacks, EasyWritarll.... 
Personal Checks, Wirad Funds. EasySpeiller il 
* We do not charge your card until wa ship Accounts Receivable 
* No surcharge added on VISA and Mastercard Accounts Payable .... 


Parallel port, second seria! port, * Allow one week for personal and company General Ledger 
orGameadepter ....... .... 0.0... $ 35 checks to cleer. Inventory 
Memory Upgrade Set (9chips}64K ....$ 55 * COD maximum $500. Cash or Certifled check Order Entry 


Connectall Bracket forextracables .. on delivery. Litatraa 


Volkawrlter 


SHIPPING Volkswriter International .. 


A Lotus Davalopment 
United States: For monitors, printers, 1-2-9 (with tutorial on disk) .. . 











Maynard Elactronics 
Moduler SandStar Series 
(BastPricas) .... ..... - 1... $ Call 





MODEMS and hard disk drives add 2% to all orders. Blue Microsoft 
H Label and Next Day Air available. For all other Multiplan 

ayas items add $3. : 1 
Smartmodem 1200 ....... 0 .......... $ 509 Flight Simulator ... 
Smartmodem 300...... 0 .......... $ 209 Micropro 


WordStar PS ce 
WordStar/MellMerge 
WordStar/MailMerge/Speliatar ... 


1-800-223-3860 SuperCalc2 


Smartcomm comunications software $ 99 
Smartmodem-to-IBM six footcable ...$ 26 
MicroStut 

Crosstalk communications 

SOUT ICH taco eG on Genre ey 





APPLIED COMPUTER PRODUCTS INC. 


1916 Welsh Rd. #6, Philadelphia, PA 19115 
215-934-6990 
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BOOK REVIEW/DAN ROBINSON 


The reigning master of PC technical arcana shares 
useful secrets and suggestions about languages, 
routines, and hidden programs. 


Peter Norton Tells All! 


Inside the [BM PC: 
Access to Advonced Features 
ond Programming 
Robert J. Brady Co. 
Bowie, MD 20715 
320 pages; $19.95 


CIRCLE 800 ON READER SERVICE CARD 


Peter Norton has lifted the shroud that 
hides the secrets of the IBM PC with his 
new book, Inside the IBM PC. It reveals the 
inner workings of the computer and 
shows programmers how to take advan- 
tage of the many features of the PC. Much 
of this book applies not only to the PC, but 
also to PC clones and to other computers 
that function under MS-DOS. 

Peter Norton is the fellow who stares at 
you from the ads for his Norton Utilities 
with an arms-folded, Superman stance. 
His pioneer Utilities provide the ability to 


modify data on disks, recover erased files, 
and conjure up miscellaneous magic with 
the computer. Norton hes also euthored 
articles on the workings of the IBM PC and 
approaches to programming it in Pascal. 

Although Norton is es gentle as he can 
be with beginners, his subtitle signals that 
the beok is for more experienced users: 
Access to Advonced Feotures ond Pro- 
gramming. This is what his book is all 
about. With Norton’s helping hand, you 
cen learn the location of the PC’s internal 
routines end how to make use of them for 
your own programs. 

Norton expleins how hardware is de- 
signed around the Ite] 8088 central proces- 
sor. He tells how its registers work end 
how it relates to the rest of the computer 
and the outside world through its ports. 
Norton shows how the read-only memory 
(ROM) of the PC is allocated to such pur- 
poses as BASIC and the basic input-output 
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system (BIOS). He maps the rendom 
access memory (RAM) for functions such 
as the monochrome- and color-monitor 
displays, and he speculates on the future 
of the PC based on the location of unused 
memory. 


PC Routines 

As you read about the inner workings 
of the PC, Norton invites you to tag elong 
by using the program listings he provides. 
His Assembler, Pascal, and BASIC source- 
code listings give you access to many of 
the PC’s routines. These help you crack 
the code of the PC as you read the book. 
They also serve as the bare bones of your 
own program routines. 

Norton discusses the hidden IBM- 
BIO.COM and IBMDOS.COM programs 
that reside on the system disk as well as 
the larger COMMAND.COM program. He 
gives a clear explanation of the format of 








An Epson. FX 
Without 
Set-FX™ 

is Like a 
Porsche 
Without 


the directory, fila allocation table, and 
boot sector. 

He briafly describes the primary file 
types such as text and data, COMand EXE. 
Using Debug, he shows how a program is 
put togather by taking it apart, and how to 
snoop through the ROM with it. 

Inside the IBM PC is a treasure map to 
all of the golden routinas buried within 
the PC, for the real gems of tha book are in 
the access of built-in routines. These are 
in tha ROM and are called by tha PC's 
interrupts. Norton shows you how to do 
this. 

A partial list will what the appetite of 
any programmer: You can use the DOS 
service routines to capture the Control/ 
Break combination, and read or write disk 
sectors. Other routines gat characters from 
the kayboard or RS-232; echo to the 
screen; send bytes to the printer or RS- 
232; sat the default drive, open, closa, 
erase, read, or write a file; parsa a file 
name for a file control block; read or sat 
the date and time. 

With tha ROM BIOS services you can 
reset the drive, format a track, find a disk- 
error code, read or writa antira tracks; set 
foreground and background colors; salect 
the 40- or 80-column mode in text or 




























































the driver's seat isn't always easy. 
Set-FX software lets you and your 
IBM PC take your FX for a real tour. 
It's as simple as touching a key and 
taking off. 

With Set-FX. you can now con- 
veniently: 
= Print those missing {BM characters 
as they appear on the screen, in- 
cluding block and line graphics, 
foreign characters, and math & 
science symbols. 
ws Set pnnt modes to condensed, 
emphasized, italics, proportional, and 
50 more 












rete ros ay pnd ure cm graphics with or without color, or choose 
w Explore your FX's capabilites with the monochrome display. The cursor size 


may be set or moved, and its location read. 
You can read the light pen position, 
switch tha activa page of video, scroll the 
display up or down, writa a character and 
its attributa to the screen, or read what's 
there. 

It’s true that mucb of this information 
may be exhumad from the Technicol Ref- 
erence Monuol by thosa who speak 
IBMese, but Pater Norton has made a clear 
translation and has added a great deal that 
IBM never told us. 


our FX-Ideas program, Instructional 
Manual, and Quick Reference Card. 

Race away with Set-FX . . . it prints 
in fultspeed text mode! 

At last, you get the printer control, 
IBM character set, custom typefaces, 
and high-speed printing in one 
comprehensive package. 

For the key to great performance 
from your Epson FX, ask your dealer 
or order direct Introductory price 
$39.95 until Nov. 1, 1983. 
























SoftStyle, Inc. 

Suite 200, Dept. C9 

7192 Kalanianaole Hwy. Key Tricks 

Honolulu, Hawan 96825 Have you ever wished there were 40 
(808) 396-6368 function keys on the PC instead of only 


10? Norton sbows bow your programs can 
use combinations of the function keys 
with Alt, Ctl or Shift to provide 40 special 
functions. 

It’s through the keyboard that tha com- 
putar communicates with its operator, 
and Norton gives us a new bag of tricks to 
help. He shows bow the special Insert, 
Caps Lock, Num Lock, Scroll Lock, Shift, 
Alt, and Ctl keys can be intercepted. He 
explains tha Ctl/Alt/Dal and Ctl/Brk key 
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SoftStyle" 


For any IBM PC wan Epson FX-80 of FX:100 DOS 11 
or 20 Introductory pnce includes ar sipping MC & 
VISA accepted 
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routines, togathar with a means to tell if 
kays are repeating or if they bave been 
released. 

Norton axplains how to generate up to 





ORTON HAS 
put the full power of the 
IBM PC within reach. 


128 custom graphics characters, which 
can be displayad in your program as aasily 
as lettars of the alphabet. This is one way 
that the PC could be adapted for use with 
Greek, Russian, or Japanese or made to 
perform special graphics functions quick- 
ly and easily. 

Norton gives us the key to activata tha 
Print Screan function from BASIC and 
shows how to take advantage of the PC's 
built-in speaker and take control of tha 
IBM clock. 

















An Indispensable Manual 

Norton explains how to set resident 
routines that won't be stappad on by other 
programs loaded from DOS and how these 
can be integrated with the naw program. 
He shows how to write a copy-protacted 
disk to foil computar piratas, and summa- 
rizes the codas to get the most out of the 
IBM/Epson printar. 

At tha end of Inside the IBM PC, Peter 
Norton gives his readers a gentle shove to 
get them started in IBM’s assambler lan- 
guaga. He shows us how it can ba intagrat- 
ad into Pascal and BASIC programs to pro- 
vide accass to all of the PC’s power. 

An option offered with Inside the IBM 
PC is a disk of sample programs written as 
a companion to tha book and containing 
all of the programs listed in it. In addition, 
the disk includes one of the stars of the 
Norton Utilities series, DiskLook, which 
permits you to see the data in any disk or 
file sector. 

Norton has written Inside the IBM PC 
in a clear style that is simple to follow 
despita its technical nature. With this 
book he has openad a whole new world of 
programming and put the full power of the 
IBM PC within reach. Evary serious pro- 
grammar of the PC is sure to find spaca for 
Petar Norton’s book right next to the DOS 
manual, /PC 













































UsT 

ASHTON TATE 

dBase Il .. 700 

Financial Planner 700 
CONTINENTAL 

Home Accountant 150 

Property Managamant 495 
EMERGING TECHNOLOGY 

Edix / Wordix {either) 
FOX & GELLER Quick Code 184 
HOWARDSOFT 

Real Estate Analyzer II. 250 

Creative Financing 250 
LIFETREE 

Volkswriter 195 
LOTUS — 1-2-3. 495 
MICROPRO 

Word Star 495 

Spell Star 250 

Mail Merge 250 

Data Star 295 

Super Sort 250 

Calc Star. . 145 

Info Star 495 

Report Star 350 
MICROSTUFF Crosstalk 195 
MICROSOFT 

Multi Plan 275 

Flight Simulator 50 
PBL CORPORATION 

Personal Investor 145 
PEACHTREE 

Ganeral Ledgar 600 

Account Payable 600 

Account Receivable 600 

Peach Pack 595 
SOFTWARE PUBLISHING 

Pis:File . ... 140 

Pts:Report .. . 125 
SORCIM 

SuperCaic 195 

Super Writer 295 
SNAPSE File Manager 150 
VISICORP 

Visicalc .. 250 

Visifile sssene . 300 

VisiTrend/Plot 300 

VisiSchedula «. 300 

VisiWord ....... . 375 

Desk Top Plan!.... . 00 


395 
452 


162 
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UST 
HAYES MICROCOMPUTER PRODUCTS 


Stack Chrono. (RS-232) 
Stack Smart Mod (RS-232) 289 
Smart Mod 1200 (RS-232) 699 


MICROSOFT 
64-K Ram Card (IBM) 350 
256-K Ram Card (IBM) 875 
NOVATION 
J-Cat 149 
Smarnt-Cat 103/212 595 
Smart-Cat 103 249 
KRAFT 
Joystick 70 
Paddie 50 
T G PROOUCT 
Joystick 65 
Track Ball 65 


$249 $18: 


2 
214 
505 


245 
612 


105 
416 
174 


46 
33 


42 
42 


ELECTRONIC PROTECTION DEVICES 
Lemon 60 39 


Lime 90 

Orange 140 

Peach 98 
AST RESEARCH 

Megaplus 64K 395 
QUADRAM 

Quadboard 64K 395 

Quad 512 + 64K 325 
TANDON 

TM 100-2 Drive 395 
64-K Chip Set (9 Chips) 95 
VERBATIM DISKETTE 49 

5-1/4" S/S D/D 
PRINTERS 

Epson FX 100 


Brother H-R 1 
Mennesman Tally MT 160L 798 
NEC 8023A 


Okidata 92 

Okidata 93 

Panasonic KPX 1090 550 
MONITORS 

Amdek 12” 310A 230 

Amdek 12” 300A 199 

Amdek Color | 399 


Amdek Color Il RGB Hi-Res 529 
Panasonic TR120 Green 220 
Panasonic CT 160 Color 399 


Princeton Graphics 


58 
91 
83 


320 


285 
240 


Theirs. 





e Spreadsheet. 


eGraphics. 


¢ Database 
Management. 


THE CONTEXT MBA: 
WE’RE MORE THAN “JUST ANOTHER 


If “1-2-3” is all that comes to mind when you 
think of integrated software, then you just haven't 
heard of the Context MBA. 


When we combined the six software functions 
managers need most into a single, powerful 
software package, it was a first in the personal 
computer industry. And until now, one of its 
better-kept secrets. 


We're going to change that. 


LEARN THE DIFFERENCE. 


There’s a big difference between integrated 
software and software that’s been integrated by 
having its different functions glued together. 


And if you use a personal computer to help you 
make better business decisions, you need to 
know this difference. 


Integrated software combines the functions you'd 
most likely use with a personal computer - 
spreadsheet, communications, graphics, word 


processing and data management - into a single 
software package that works with a single set of 
commands. Using data from a single datafile. So 
you won't have to re-enter or re-format your data 
to work with different programs. 


Other “integrated” software might have you 
jumping through hoops for capabilities that should 
be just a keystroke away. 


With the MBA, for instance, you can dial up your 
own company’s mainframe computer to get the 
business information you need, like sales figures 
or other reference data. In minutes. Ready for 
use in all functions of the MBA. 


You can’t do that with you-know-who's software. 


One streamlined process lets you measure, 
manage, and model this information like never 
before. Using our fast, powerful spreadsheet 
function. Or our very versatile data management 
function. Our full-screen word processing and 
forms-creation functions. And a graphics function 
that’s worth the price all by itself. 


4-2-3 and Lotus are trademarks of Lotus Deveiopment Corperaken Context MBA and 4-5-4 are trademarks of Context Management Systems. Inc Copyreght 1903 All nghts reserved. 


Ours. 





© Spreadsheet. 

¢ Graphics. 

* Database 
Management. 


© Telecommunications. 
e Word Processing. 





* Forms Creation. 


PRETTY SPREADSHEET.” 


The MBA is built around a display that's just as 
integrated as its functions. You can use and view 
any four of them at the same time. Instead of 
“flip-flopping” between different parts of the 
program. 


So now you can keep the using of a personal 
computer from getting in the way of doing the 
job. 


THERE’S STRENGTH 
IN NUMBERS. 
(WORDS AND PICTURES, TOO). 


Tough business problems aren’t always as simple 
as 1-2-3. 


And what you get from the Context MBA is an 
easy-to-use, complete, versatile way to solve 
problems large and small in your business day. 


So you can use a personal computer to make 
better business decisions faster and more often 
than the “Other Guy” who doesn’t. 


Isn't that why you bought a personal computer in 
the first place? 


SEEING IS BELIEVING. 


Get a good look at the MBA on your own 
personal computer. Learn how to make it count 
higher than 1-2-3 as well. 


Call us right now at 1-800-437-1513 (In 
California, call 1-800-592-2527). We'll also send 
you our brochure, Software Explained, and a 
free Context MBA Sampler Disk. 

The Context MBA works with the IBM Personal 

Computer, the PC-XT, the Hewlett-Packard Series 130 


personal computers, and (soon) on other personal 
computers, 


Context 


™ 
Context 
Manayemont Systems 
23868 Hawthorne Bivd. 
Torrance, CA 30505 
(212) 278-8277 


Personal Computer Software For Business Decisions. 


CIRCLE 195 ON READER SERVICE CARD 





Contemporary 
ComputerWear 


OUST COVERS 
FOR 


THE 16M PC 


Attlre your IBM PC In style! ComputerWeer Is dust protection 
with cless. Design features include select, woven febric end 
embroidered emblem. Order now. Setisfection guerenteed. 


D YES, PROTECT MY PC IN STYLE! SEND ME: (©) CHECK 
____ Keyboard(s) $16 Monitor(s) $18 O VISA 
__—— Drive(s) $18 _ _. Printer(s) $18 OOMC 


—— Ipc Mon/Drive$36 Add $2.00 Shipping Total: $__ 
(CA Res. add tax) 


Print Name 


Address 

CliyyStit 

Caticwe#, Es 

Signature 
\ Contemporary ComputerWear au: em 


1320 36th Ave /San Francisco, CA 94122 © 415/564-0506 
LA 18M PC Is @ trademark of Intemetionel Business Mechines Inc. 





SOFTWARE 
SECURITY 


Stop Piracy of your 
Valuable Vertical Software 


We provide a device that will lock your 
software to the licensed user. The software 
may be distributed in a copyable form to 
allow for back-up and/or hard disk com- 


patibility, functioning on only the IBM PC 
with the device. It does not require a slot or 
interfere with any of the hardware or soft- 
ware on the PC. If you are writing vertical 
code that retails for 1000+ you will want 
the level of protection that we provide. 


TR TECHNOLOGIES LTD. 
40-59 University Cresc., 
Wpg., MB. R3T 2N5 
Canada 
Tel. (204) 261-6805 
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ALTA LINK allows the IBM PC to communicete with other 
PC's end mainfremes. ALTA LINK provides user flexibility 
while Incorporeting meny edvenced feetures. 


® XON/XOFF protocot 
options 

@ HOST support options 

@ Trensmit/Receive files 

@ Connect time clock 

@ Directory displey 


®@ Baud rates 110-9600 

©@ Full/Helf Duplex 

@ Echo to printer and/or disk 

@ 30 user defined function keys 

@File reneme, delete, & list 

@ Emulation for TTY, Tele- 
video 920, VT52, IBM 3101, 
Teleray, and ADM 3e 


SUPER ZAP © 


Created by industrial 
designer, Curtis Miller 


For those who want the 
| very best. / 


$45.00 


SUPER ZAP gives FULL-SCREEN access to every sector In 
a ftle or on a disk, Data may be changed directly on the 
screen In Hexadecimel, Decimal, Octal, end ASCII. Power- 
ful "GOTO" options move you rapidly through files or disks. 


PC TOOLBOX 2 


$35.00 

Extended Directory—Formets names horizontelly with 
space information 

List—Prints file with Forms, Teb, & printer control options 

Clock—Continous display of time with ALARM options 

File Utility—Remove/Assign "“HtODEN” fleg, recovers 
deleted files 

Monitor—Switches between Monochromatic and Color 
Adapter 





4 


(] Please send me detailed literature with 
pnce/order forms. 





AST ComboPius—$369 & up 
Ashton-Tate dBASEII—$525.00 


ALTA LINK ® 
A | AST MegaPius—$425 & up 
{ 

‘ Name 
Address 
City/St/Zip 


ar 


aspen 10795 Silver Lake 
South Lyon, M! 48178 O17 7 7404 | 
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Send for free information @ Phone orders accepted 
] Deeter inquirtes tnvited. 


Aita Systems, Inc. 
P.O. Box 9802 Suite 181 
Austin, Texes 78766 
(512) 836-7351 
IBM Trademark of International Business Machines 
|| VT52 Trademark of Digital Equipment Corporation 
‘| TeleVideo Trademark of Televideo Systems, tne. 
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IBM Micro Security 


—_=— 


DiskLocker - Data Encryption 
Unit Locking + Software Protection 


MPPi, Ltd., 1126 Adirondack, Northbrook, IL 60062 
Telephone 312/480-9730 


18M is a registered iradomerk of ISM Corp. 
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SS WANTED®:| 


‘Buyers.« We'll pay the shippin 
*CALL FREE 2EE (800) 654.4058: 

is “Call For Reduced Prices At_Various Quantities” . 

[ Verbatim. | Dysan. '™ Scoteti 

5) 3 sn ado e D8l 5 5)" sinside 2% 5 | 


sk 3 sin. side le 395 
1 PH is $0 ” fed “ 1 el 25 
Sy Bisse 3%] sy sisice 448 | 54 coten. 





“sy nage 349] ay snsige gas | 0" dna 2% 
of gee 48) sy ousve ges | 8° smase 32 


dbi- den. 
a* singe 285) gr snase 305 | or se 


3% 
sin-den, J 
" sin-side 940) o» sin- 4 
8" Sian 3”) 8° grace 4% 















a” gpisce 3% | sv Bisse Ae | oe se 
Head Cleaning We Stock ne 74 Disks 
Kits.... 942 | “Bulk-Packed” ea 

Refills 1490 Diskettes CARA_ SD 





Prices per ea. 


10 per box "Dikk ett 
@ =< Connection =a 


ee US. only, Add 3® on orders under 40%) 
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Dealer Inquiries 
Welcomed 





9-TRACK MAG. 


TAPE SUBSYSTEM 
for the 


IBM PC 


For information inter- 
change, backup and archi- 
val storage, IBEX offers a 
9-track, IBM format-com- 
patible %2” magnetic tape 
subsystem for the IBM PC, 


featuring: 
= 42 M-Bytes on a singie 
reei. 
@ Automatic ioading. 
8 18M format 1600 cpi. 
= Software for PC-DOS, 
MS-00S or CPM-86. 


Write, phone or TWX 


for information Tee 
| | AW 
’ i, ¢ 


IBEX COMPUTER CORP. 


20741 Manilla St. 
Chatsworth, CA 91311 
(213) 709-8100 

TWX 910-493-2071 
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AT LASTI A FULL IMPLEMENTATION of the original ELIZA 
program is now available to run on your IBM Parsonal Computer! 


Created at MIT in 1966, ELIZA has become the world's most 
celabrated artificial intelligence demonstration ram. ELIZA 
turns your computer into a non-directive p: therapist with 
whom you can converse much as you would with a live therapist. 
She analyzes each statement as you Hoos Itin and then responds 
with her own comment or question. nse time is virtually 
instantaneous, and her remarks are oftan amazingly appro- 
Priatal 
Designed to run on a large mainframe, ELIZA has never before 
been available to personal Cop aa users except in greatly 
stripped down Serene lacking the sophistication which made 
the original program so fascinating. 
Now, our new IBM PC version possessing the FULL power and 


tanga of expression of the original is being offered at tha intro- 
Ardtyou wart fd cut how she 


ductory price of only $25. 
does it (or teach her to do more), Fema buy the complete 18M 
for rile 


ae BASIC SOURCE PROGR: $20 additional. 
vet of ELIZA pees and you'll never again wonder 
when you hear someone sey, “Okay, let's see 
ie thie ¢ computer of yours can actually do! 
AVAILABLE ON DISK IN TWO VERSIONS FOR THE PC 
1. Protected Version . - $25 
(Protected Version can be run but not iisted or modified) 
2. Un-protected IBM Disk BASIC Source Version .$45 
(Source Version can be listed and modified as well as run) 
Both versions include a six page user manual. 
Pee ee arcane and handling to the above amounts 
add 6% sales tax) 
Ataris Parte INTELLIGENCE RESEARCH GROUP 
921 North La Jolla ae Dept. P 


A 90046 
(4 eae ‘ (213) ‘Sere (13) 654-2214 
iN 4 MC, VISA and checks accepted 
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FREE, 
QUICK, 


and 
EASY. 


Finding the manufacturers and dealers with the best combination of 
microcomputer products, prices, and service was once a needle-in-a- 
haystack experience. But now, using your asynchronous communications 
capability and our free database service, you can quickly and easily retrieve 
the latest information on who has what, where, and for how much. Discover 
just how well informed you can be without spending one thin dime. And if 
you don’t save hundreds of dollars, avoid countless headaches, and cure 
your blurred vision, we‘ll double your money back. 


Call... 


THE 800 MART 


TOLL FREE 1-800-345-MART 
IN FLORIDA 1-800-346-MART 











THE 800 MART is s 24-hour service The Olympus General Corporation 
of The Olympus Generel Corporation Oo LY Mi | id Uu — 7201 Arlington Expressway 
transmitting et 300 or 1200 baud. GENERAL Jacksonville, Floride 32211 
Msnufscturer end deeler inquiries welcomed. (904) 72 4-2994 


Service to begin October 1, 1983. CIRCLE 372 ON READER SERVICE CARD 


BOOK REVIEW/JOHN FOWLER 


It bears repeating: “Never judge a book by its cover.” 
Problem is, with the glut of computer books on the 
market, just how else can you choose? 


Beouty ... ond the beost, os judged by the covers alone. 


Two Basic Alternatives 
for Learning IBM BASIC 


Programming the IBM Personol 
Computer: BASIC 
Neill Graham 
(CBS College Publishing, New York, 
1982) 
291 pages; $17.50 
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User's Hondbook to IBM BASIC 
Jeffrey R. Weber 
(Weber Systems, Inc., Cleveland, OH, 
1982) 
309 pages; $13.95 
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You're standing in the computer books 
section of your local bookstore trying to 
find something to help you learn how to 
program that newly purchased IBM PC. 
This section of the store is much bigger 
than it was a few months ago; there are lots 
of books here. From tha wide assortment, 
you pull out the two listed above. Which 
one do you choose? 

The problem of choosing computer 
books is a difficult one these days. The 
market is such that a book’s useful lifetima 
lies somewhere between a few months 
and a few years. Consequently, tha pro- 
duction of a book is often hurried, and 
unfortunately, sometimes it shows. For 
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instance, the last half of a book might be 
crammed with tables, pictures, or any- 
thing else that appears to be useful and for 
which reprint permission can be obtained 
easily. Neither of thesa books is guilty of 
such blatant padding, although one of 
them does duplicate information you will 
already have access to if you own a PC. 
On the other side of the equation, the 
buyer usually has precious little to go on 
when selecting a programming book. Pre- 
sumably the prospective purchaser 
doesn’t know enough to judge the book's 
merit. And even with knowledge, it's hard 
to maka a decision in just a few minutes in 
a crowded bookstore. Sometimes an intel- 





ligant salesperson can help, but some- 
times help simply is not available. I sus- 
pect that, in fact, the cover oftan sells a 
book. 

To tast my theory, wban I got these 
books homa I laid them on the tabla and 
waited to see bow tha othar members of 
the housahold would react to them. With- 









THE BEST HIGH 
SPEED MATH 
PACKAGE: 


« The HCW Math Package makes your 
math intensive applications run up to 
180 times faster, with better accuracy. 
The Math Package provides 68 high 

erformance, high accuracy operations 
including: addition, subtraction, multl- 
plication, division, square root, as well 
as trigonometric, exponential and log- 
arithmic functions. 


* The HCW Math Package libraries work 
with the 1BM FORTRAN Compiler, the 
IBM PASCAL Compiler, and the 1BM 
MACRO Assembler. The libraries are 
easy to use, and take up less room in 
memory! 


HCW 


MAINFRAME MATH FOR 
YOUR IBM P.-C. 


Mainframe Power For Your P.C. 


HAUPPAUGE COMPUTER WORKS 
358 Veterans Memorial Highway, Suite MSI 
Commack, New York 11725 © (516) 360-3827 


out exception, they went for User's Hond- 
book first. Maybe a book shouldn't be 
judged by its cover, but planty of tham are. 
This book is shorter but thicker than tha 
other one. It fits well in the hand. The cov- 
ar sports an apparently digitized picture of 
Einstain. It looks official and reeks of com- 
puterese. And if nona of this impressas 


e The HCW Math Package Is supplied 
with complete source code, so custom 
functions (such as screntific, econo- 
metric, graphic functions) can be easily 
added. 

¢ The HCW Math Package comes with 
fully illustrated installation instructions. 
The chips are Installed in carriers. . .no 
more bent pins! 

e A software subscription service is in- 
cluded, updating you to new releases of 
the libraries for one year. (IBM BASIC 
Compiler support coming soon.) 


Now includes FORTRAN 
support and one year up- 
date service: 

$325.00 Complete 


Master Charge Visa and American Express accepted 
See your focal dealer. 
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you, those sad beagle eyes just beg you to 
“buy me.” 

Programming the IBM Personol Com- 
puter: BASIC in contrast, exhibits just 
about tbe plainest cover you're aver likaly 
to see: a simple color dasign on a mostly 
black background. If you taka tha tima to 
appreciate it, it looks nica enough but 
isn’t going to attract the eye of browsars, 
which is a pity, as Neill Graham's Pro- 
gramming the IBM really is the better 
book. 


Programming the IBM 

This book starts out gently. Tbe intro- 
duction urges you to axperiment with 
your computar, reassures you that you 
can't do permanant damage by typing at 
the kayboard. 

Nothing is assumad about the user’s 
exparienca with computers. Chapter 1 
bagins with a description of how to turn 
on the computar and start BASIC. Tbe 
autbor recommands at the outset that 
readers keep thair PC manuals bandy. 
Book space is not wastad by reproducing 
illustrations and tablas that can be found 
in the manuals. 

Throughout tha book, BASIC concapts 
and statements are illustrated with pro- 
grams, most of them short enough to be 
entared and triad as you read. Almost 
avery page has at laast ona sbort program. 
Thay ara well written and easy to read. 
Most are in full-sized green print. 

The first program tha reader comas to 
begins 


10 PRINT "Graatings from your 
computar." 


If this is too easy for you, be patiant. Tbe 
programs do more than just illustrate con- 
cepts; some appear to be useful and/or 
antertaining in their own right. 

For instance, thare are four well-writ- 
ten pages on sorting methods, including 
an example of Shall sorting (an efficient 
sorting mathod named after its inventor, 
Donald Shell). Tbere is also a fairly com- 
plicated text editing program that illus- 
trates string operations. A binary search 
routine is also includad. The book con- 
tains separate cbapters on serial and ran- 
dom files. Tha latter contains an informa- 
tion-retrieval program that illustrates both 
types of files. And, for tha frivolous, there 
ara aven a coupla of game programs. 

The book also covers the usual things 
you would expect in a volume on BASIC 








pfogramming—chaptars on data typas, 
variablas, loops, functions and subrou- 
tines, formatting, strings, evant trapping, 
and graphics. 

The organization is a bit unorthodox 
but nonetheless effective. For instance, 
the chapter titled “Repetition” explains 
not only FOR-NEXT and WHILE-WEND, 





F YOU 
write your programs for 
others, detection and 
trapping of input errors 
is a very desirable 
feature. 


but also READ and DATA, which also 
usually involve repetition. And the chap- 
ter on event trapping contains a section on 
the PLAY statement, located there be- 
causa MB {music background) is a type of 
avent trapping. There are, however, no 
programs for light pens or joysticks, which 
also usa avent trapping. 

An important chapter to include in any 
introductory programming book is one on 
designing and dabugging your program. 
This book includes such a chapter, with 
good advice about modularity of construc- 
tion, avoiding unconditional jumps, and 
testing and debugging. Top-down design 
using structured routines is advocatad as 
an approach to minimize bugs and pro- 
mota understanding. Anyona who has had 
to dig out a year-old program to debug or 
modify should appreciate this. Bug find- 
ing with TRON is covared, and the author 
points out that if you write your programs 
for others, detection and trapping of input 
errors is a very desirable feature. “?Redo 
from start’ must be the most frustrating 
prompt avar davised. 

Most of the chapters end with a set of 
exercises, but many readers won't bother 
with tham unless they are using tha book 
as part of a course. Tha axercisas, howev- 
ar, appaar to be well designed and will 
reinforca the reader's understanding of 
the concapts and techniques presented in 
the chapter. 

Programming the JBM is charactarized 


by clarity and completeness. Tha author 
obviously understands his subject and 
prasents it in a clear, reassuring style. 


User’s Handbook 

Part of the problem with User's Hond- 
book to IBM BASIC is that it uses a great 
deal of space to give information that 


you'll eithar already have if you own a PC 
or won't need to know. For instance, the 
book begins with a hardware and system 
description. There are pictures of the com- 
puter {you know what it looks like), disks 
(you know what they look like), the sys- 
tem board, and so forth. There are tables 
(CPU characteristics, BIOS interrupt vec- 





“Searching For Software 
Drives Me Crazy! 
> All Those Ads, Catalogs, 
‘and Directories... 


There Has To Be A Better Way.” 


presenting 


DISKONARY ~ 


DISKONARY is the only way to use your IBM PC* sort 
ing and searching ability to find software quickly. In- 
stead of wasting valuable time endlessly checking ads, 
catalogs, and directories, you merely insert the disk- 


ettes and go to it. And virtually all of the software 


y » available for the PC is listed—plus we'll update regular- 
: ) ly. DISKONARY comes on two diskettes, and all soft- 


t |. ware listings 


include suggested 


retail prices, 


manufacturer § name and address, hardware requirements and a short synopsis 
of the software. Some of the categories include: 


© Accounting 

¢ Business 

© Education 

Fine Arts 

¢ Data Management 


© Software Languages 
e Industry Specific 

¢ Personal Use 

e Games 

e And Many More 


DISKONARY requires 64K and one disk drive. 
ORDER YOURS TODAY WITH THE COUPON BELOW! 


C) PLEASE END MY FRUSTRATION! 


Send ___ copy{s) of the DISKONARY.™ 
OC Send additional information free of charge. 


To: (Name). 
(Street), 


(City)____ (St) ____ (Zip) 


| enclose: cash C) check C) money order 
in the amount of only $34.95 each. 
or, Charge my C) VISA ( MASTERCARD 


Card # 
Signature 


Dealer Inquiries Invited. 
*PC is a registered Trademark of 1AM Corp 


Exp. Date 





ExecuDisx 


lh 





Mail Coupon To: 
ExecuDisk, Inc. 
P.O. Box 219002 
Houston, TX 77218 
(713) 859-5178 
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tor functions, RAM and ROM characteris- 
tics), end a brief description of the operat- 
ing systems. None of this is of much help 
to the neophyte BASIC user. The most 
useful introductory information is dupli- 
cated from the menuals that came with 
your PC. 

Useful informetion about BASIC pro- 


System unit 

with 64K, 2 

double-sided 

double-density, 

Disk Or. 320K ea. 
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display and 

printer adapter, 
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gtamming starts in Chepter 2. Topics are 
covered rather hastily, es only 93 pages 
heve been allotted. If you elreedy know 
BASIC, these 93 pages might suffice es an 
introduction to the IBM version. Most of 
the topics that the previous book covers 
are elso found here. The difference is that 
the information is compressed and not 
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nearly as well-illustrated. Only afew sbort 
progrems are included, and none are par- 
ticularly useful. Examples and problems 
et the ends of the chapters ere elso miss- 
ing. 

Chapter 2, “Introduction to IBM BA- 
SIC,” lists the different versions of IBM 
BASIC, explains how to enter e program 
from the keyboard, and discusses variable 
names and types. Tbe next chapter, “Be- 
ginning IBM BASIC,” gets into BASIC 
statement structure, mixing variable 
types, precedence of operations, relation- 
al operators, input and output, condition- 
el stetements, and branching. But every- 
thing goes by too quickly. 

“More BASIC Concepts,” Chapter 4, 
includes tables and arrays, subroutines, 
edvenced printing concepts, RND, strings, 
functions, graphics, end logical operators. 
Tbe advanced printing section omits the ! 
and \n spaces\ string fields. Like most oth- 
ers, this section is better bendled in Pro- 
gramming the IBM. 

However, the User's Hondbook cover- 
age of logical operators is superior to the 
equivalent section in Programming the 
IBM. There are several tables that show 
the effects of the logical operations avail- 
able on the PC, bit by bit. 

Chepter 5, which purports to be about 
files and file handling, spends more than 
half of its space covering DOS diskette 
operations, such as how to copy your DOS 
diskette and verify it with DISKCOMP. 
There’s even e full-page picture of a 5%4- 
inch diskette, as if the half-pege picture on 
page 33 were not enough. 

Chapter 6, “Advanced Concepts,” hes 
seven pages of explanation about the pro- 
gram editing keys, but half of the chapter 
consists of tebles containing informetion 
available in the BASIC menuel. Finally, 
there is a single page about TRON end 
TROFF, but that's it. 

A reference guide with appendixes 
occupies the second helf of the book. The 
guide describes the BASIC statement set 
for tbe PC. Nearly everything in these sec- 
tions can be found in the BASIC manual, 
so IBM's software documenters bave noth- 
ing to fear from Mr. Weber on this score. 
His documentation is neither noticeably 
better nor worse than IBM’s. | do find the 
IBM manual ergonomically superior, 
however. It stays open wben you put it 
down. If you like to type with both hands, 
this is a benefit not to be sneezed at. 

Still, User’s Hondbook is ecceptable as 





ST a, 
an alternate set of BASIC statement docu- 
mentation for the PC. But, if you want to 
learn about BASIC from the beginning, 
and about good programming practice, 
you will be better off with Programming 
the IBM. 


Ace 


in such a rapidly 
moving field stands a 
chance of being out of 
date the day it is 
published. 


Omissions and Errors 

The PC is much less of a static system 
than, say, the Apple or TRS-80. Improve- 
ments come along every year or so, the 
cause of serious heartburn to writers and 
publishers. Any book in such a rapidly 
moving field stands a chance of being out 
of date the day it is published. Both of 
these books suffer, at least slightly, from 
this problem. 

You won't find anything about 
BASICA 2.0 in either one. Both were writ- 
ten when DOS 1.0 was the standard. Pro- 
gramming the fBM does contain some 
notes, apparently added In the final stages 
for DOS 1.10. 

There is not much about graphics in 
either book. If your interest lies in this area 
and you already know how to program in 
BASIC, neither book would be a good 
choice, especially since most of the Ver- 
sion 2.0 enhancements to BASIC deal with 
graphics. 

Probably every programming book ever 
written has at least one bug or printer's 
error. | found a few in User's Hondbook. 
On page 111, the CSNG function is printed 
as CSGN. This is particularly unfortunate, 
since the SGN function is discussed just 
above it. My son, who went right to the 
good stuff, found that the example for 
PLAY, on page 248, doesn't work; there 
are two fatal mistakes in this three-line 
program. You won't find either one of 
them unless you know something about 
music. But I'll leave you with a hint: Did 
you ever try to play an L#? /PC 
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PC-DRAW, The Original High Resolution Drawing System 
for the IBM PC. Now with 
Color and Plotter support! 


Reduce costly and time consuming preparation/revi- 
sion of charts, diagrams and other Business Docu- 
mentation. With PC-Draw’s user definable symbol 
menus, extensive Graphic Functions, Multiple Text 
Fonts and Predefined Symbol Menus* you can 
Create, Maintain and Print virtually any type or com- 
plexity of drawing. 


; Flowcharting/Organizational Charts 
e Forms Design 





e Office Layouts 
Optional Light Pen Supported ° Warnier/Orr Charts 
e Electrical Design 
ee trav a e Yourdon Structured Analysis/Design 
159” ye ° . f 
cael alg oe ¢ And other Drawing Applications 
Demols) @ S50" 
. j ith PC — Me 8526 Vista View 
Teas they nae erate’ Davlga. Flectaeal = — MICROGRAFX — Dolles, Texas 75243 
Design and Alternate Text. CIRCLE 158 ON READER SERVICE CARD (214) 343-4338 


Now, You Don’t Have To Worry About Spelling. 


Wordworking Tools gives you a complete spelling system 
and other user-friendly word processing features for only 


$39.95!! 


ea A COMPLETE SPELLING SYSTEM: USER FRIENDLY: 
, Fast dictionary checking. Menus guide you through all 
ING View errors in context. functions. 
la Search the dictionary with as little 
Azz as 1 letter. 14 MORE TOOLS INCLUDED: 
Substitute correction. ® Find and replace words and 
Create user dictionaries. letters. 
ALL FROM ONE PROGRAMI! © Automatic abbreviation expansion. 
© Word count and frequency of use. 
PROFESSIONAL MANUAL: © Sort words or numbers. 
Mall to: FourM Computer Works 3-ring binder. © Tab reformatting. 
P.O. Box 18818 Full description and examples. © Wordstar to ASCII conversion. 
San Diego, CA 92119-0818 All error messages listed. ©... and more! 


OC Send ___ copies of Wordworking Tools @ $39.95 es. FLEXIBLE: SYSTEM REQUIREMENTS: 
| OC. Send more informetion about Wordworking Tools Use with Wordstar and most other PC-DOS. 
Ci Check for $ enclosed MasterCard __Visa text editor/tormatters. 128K of memory. 
aa ig 320K of disk storage. 
Credit Card# Exp. ete_ 
Interbank # (MasterCard only) 
Signature ____ Name erint____ AVAILABLE, NOW! CALL (619) 448-4416 TO PLACE CREDIT CARD 
Adres ORDERS OR CLIP AND MAIL COUPON ATTACHED. 


State___Zip. Wordstar is a registered trademark of MicroPro international Corp. 
U.S. Postage paid. Calif. residents add 6% sales tax. (BM and PC:00S are trademarks of international Business Machines, Corp. 
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Break Away from 


the Pack with the 
Maverick SMD Rigid 
Disk Controller by Interphase. 


Vs. 


. — Fe st ‘} a “, 
~—_ a 7 tw 

Three _timeés faster than 

e 
an XT...and removable media too! 

Interphase brings you the most powerful disk tions. You can have fixed media or removable 
controller available for your IBM or IBM cartridges or a combination of the two — just 
compatible personal computer. With the the thing to handle your back-up and archival 
Maverick, your PC can use any of the dozens problems. Plus you get three to four times the 
of high performance disk drives supporting the —_ performance of the current Winchesters. 
industry standard SMD interface. You can have To find out more about the Maverick disk 
capacities ranging from 16 to 1600 megabytes controller or our turn-key disk subsystems 
or more — enough for even the largest contact Interphase today. 


accounting or data base management applica- 
Ride with the thoroughbreds from Interphase. 


2 INTERPHASE 
corporation 


2925 Merrell Road, Dallas, Texas 75229 214/350-9000 Telex 73-2561 (TELESERV) DAL 
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Thinking about a 1200 
Baud Phone Modem? 


WAMU 


You need time. 


And PRO-MODEM 1200 has it. A Real Time Clock/Calendar combined 
with an intelligent full 212A 300/1200 baud telephone modem. Plus 
the capability to expand into a full telecommunications system. 

Much more than just a phone modem. 


When you're on-line, time is money. PRO-MODEM helps you 
save. By monitoring the duration and cost of your phone calls. 
By sendirig and receiving messages at preset times when the 
rates are lower. Unattended. With or without your computer. 


Compare the $495 PRO-MODEM 1200 with any other 
modem on the market. For example, you'd have to buy 
both the Hayes Smartmodem 1200 plus their Chrono- 

graph for about $950 to get a modem with time base. 


And PRO-MODEM 1200 does more. It lets you 
build a full telecommunications system with 
features like Rep Dialer, Incoming and Outgoing 
Message Buffering, Mailing List, Help Mode, 
Programmable Operating Instructions, a 
12-Character Alpha-Numeric Time and 
Message Display, and easy to use 

PRO-COM Software. 


There isn't space to describe it all here. 
See your local dealer for complete 
details now. It'll be well worth 

your time. And money. 

Prometheus Products, Inc., 

45277 Fremont Bivd., 

Fremont, CA 94538, 
(415) 490-2370 














Pro-Modem 1200 from PAO sus 
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PC ARCADE/COREY SANDLER 


This month the arcade is infested by shiny 

(but entertaining) amoeba, various primates, the 
usual outer space types and sloths on the golf course. 
Fores. 


The Digitalization 
Of Darwin 


Evolution 
Sydney Dataproducts, Inc. 
444 Camino Del Rio South, #129 
San Diego, CA 92108 
(819) 298-5886 

List Price: $39.95 

Requires: 64K RAM, color/graphics adapt- 
er. Joysticks and game adapter 
optional.Color monitor recommended. 
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Monster to the left. monsters to the right, on asteroid obove, 
ond the dorkness of space beyond in Space Miner. 


Evolution is a higher game form. This is a 
very clever, well designed game that may 
mark another step in the evolutionary 
chain from Pong, past Space fnvaders, and 
into worlds yet unimagined. 

Okay, it should be obvious that I like 
this game. I don't want to get too carried 
away, though: it is still a silly little diver- 
tissement, but there is such obvious atten- 
tion to detail and imagination in this prod- 
uct that it earns a high ranking on the Dar- 
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winian chain. 

There are six different challenges in 
this game, with three levels of difficulty. It 
can be played from the keyboard or with a 
joystick; I recommend the joystick. The 
game requires a color/graphics monitor 
and displays gorgeous, finely crafted im- 
ages on an RGB monitor. The sound 
effects are well done, and each of the six 
screens includes its own bit of theme 
music. 


Lining up for o drive down the dog leg 
back nine on Goif Chailenge. 








So, on to the game of Evolution: You 
start out life as an Amoeba. Maneuvering 
around in a liquid medium, you try to eat 
DNA cells. Unfortunately, Ilfe as an 
Amoeba is not Ilmited to mere grazing: 
You are pursued by spores, microbes, and 
antibodies. This is not a maze game, and 
the attackars do not follow predictable 
paths. You must elude your attackers, but 
as an Amoaba, you have a limited number 
of shields to provide temporary safaty. But 
with luck (and practice) you eat all of the 
DNA, and it's tima to move up to the naxt 
level. 

As a Tadpole, you are a cute little fel- 
low running back and forth at the bottom 
of the screen. You can go laft or right, or 
you can jump. Your aim is to snare one of 
the elusive fluttering water flias without 
being caught in the jaws of hungry fish. 

If you eat your quota of three flies, you 
become a Rodent. Hare you burrow 
around in an unmarked cave, making your 
own maze. Your aim is to eat wedges of 
cheese that appaar in the tunnel behind 
you; your challenge is to avoid speedy 










snakes racing around looking for you. You 
can killa snake by droppinga pila of dung, 
but you hava only three passes at that 
dafense, Whan you manage to eat five 





VOLUTION 
eams a high ranking on 
the Darwinian chain. 


cheeses, its on up the ladder. 

Now you are a Beaver. On the right side 
of the screen is a stack of sticks. You're on 
tha laft and between you and the sticks is a 
rivar full of alligators. Your assignment is 
to swim across (without getting yourself 
caught by the alligators’ gaping mouths), 
retriave the sticks, and build your dam. 
Harder done than said. 

Tha next step is that of a rare orange 
Gorilla. You must protect three oranges 
from thieving monkeys by throwing coco- 


Arcadian evolution: in the game, Evolution, life begins as an Amoeba and advances to Tadpole, Rodent, Beaver, Gorilla, and 
Human. This history of life is fraught with peril. 
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nuts at them and dislodging them from the 
trees. This staga is surprisingly easy, but it 
sarves as a breather before the “highest 
form of evolution.” 

Here, alas, Evolution takes a turn 
toward the mundane. (Or maybe it is 
merely that humankind is so predictably 
hostile.) Anyhow, the Human level of Evo- 
lution is a shoot-em-up in space: You 
against the genatic mutants. It is a well- 
dasignad segment navartheless, with tha 
additional fillip of having to avoid the 
richochets of your own shots as you 
maneuver around the screen. 

The copy-protected game presented no 
problems in operation, although I was dis- 
appointed to find that I could not escape 
to the operating system by command or 
even by using tha Ctrl-Alt-Del combina- 
tion. The only way out of Evolution is by 
shutting off the power. Within the game, 
you are able to shift from keyboard to joy- 
stick, toggle the sound on or off, cut short 
tha musical interludes, and display high 
scores. You can also jump from the open- 
ing screen to any of the six levels for reme- 





ILLAGE 


INFORMATION CO 


INC 


Striving to provide the simplest tools for ocquisition, tronsmission, storage, onalysis, 
manipulation, and display of INFORMATION. . . 


Announces: 


SIRI 
GAA 








The dynamic Integration of 
basle parametric statistics 
with interactive graphic analysis. 


STATGRAF Is on integrated package of doto input, 
analysis and interactive graphics which pravides a 
unique combinotion of eose of use, speed ond 
clarity. Once STATGRAF stores your data (compiete 
with headings ond vorioble names), single key- 
strokes abtain instant tables, charts ar summaries 
on screen, platter or printer. 

STATGRAF /s both a clear and simple self-teaching 
introduction to statistics ond o powerful engine of 
analysis for the professional. 

STATGRAF doesn't just manage data, STATGRAF 
makes it meaningful. 


ANALYSIS OF VARIANCE AND CO-VARIANCE. 
Data Input/editing module with interactive 
grophic screen oids guides you eosily through 
ony dato set. Also reods dato from sequentiol 
ASCii files. 
ANOVA for one, two or three independent 
variobles with up to 15 levels, 500 subjects 
eoch (groups moy be unequol). 
Repeated measures oncaiysis for matched sub- 
Jects which is fully integrated with the carrelatian 
Onalysis ond grophics. 
Coliopse: ollows redesigning of ANOVA onolysis 
by combining groups. STATGRAF stores this col- 
lapse and makes avoilobie oll resulting tobles 
ond chorts. 
Correlation analysis for up to 19 voriobies with 
os mony os 500 subjects and adjustment for 
missing entries. 


Write or cail for free brochure. 
To order, send check or money order to: 


TABLES: screen ond printer output. 
Raw data (with means and standard deviatians), 
ANOVA toble (sum-of-squores, degrees of 
freedam, variance estimate, F-rotio ond proba- 
bility volue) or matrix of oll pair-wise correlational 
coeficients. 


GRAPHICS: screen and plotter autput. 

Bargrophs, scotterplots (with optionol pilot 
overloys) ond doto distributian mop. STATGRAF 
commond keys controi both screen ond platter 
praviding many flexible optians, including scoling 
of oxes ond tronsformation of means. Plotter op- 
tlans include custam headings and choice af 
chort size ond position. 


STATGRAF 

Interoctive grophic menus, clear documentation 
based on extensive classroom and field work, 
ready-to-analyze somple doto disk ond relioble 
ossistonce after purchase mokes STATGRAF os 
friendly os it is sophisticoted. 


Required: iBM-PC or compatable, 64K memory, 
one disk drive, DOS 11 ond color 
grophics odapter. 

Supports: RGB coiar monitors, printers, Hewiett- 


Pockord 7470A grophics plotter. 
Introductory price: $285.00 
Fully guaranteed. If defective or damaged, return 
disk for free replocement. 


Village Information Co Inc, 55 Christopher St, NY, NY, 1OO14 (212-924-8314) 


IBM Is a registered trademark of International Business Machines Corp. 


Hewlett-Packard is a registered trademark of the Hewlett-Packard Co, 
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dBASE 4, dBASE 
WINDOW x=" DOOR 


PRODUCTS FOR THE FUTURE— 
AVAILABLE NOW! 


GBASE WiNDOW is a full-fiedged dBASE Il Appiication Generator. 
Working from your design, dBASE WINDOW generates and runs record 
keeping appilcations of aii kinds, quickly and effectively. Just draw your 
input screen and report formats and dBASE WINDOW wiii create your 
appiication for you. 


GBASE DOOR is a new product for those who only require the report 
generating capability of dBASE WINDOW, dBASE DOOR can be used 
with existing dBASE Il command files and databases, providing the 
most powerful report generation avaiiable for dBASE Il. If you own 
QUICKCODE or AUTOCODE, you need dBASE DOOR! 


GOBASE WiNDOW and dBASE DOOR have the unique capability to build 
upon a reiation between two Independent databases. Here’s how: 











Job Records 
ADDRESS NAS EMPLOYEE | DEPARTMENT 
NUMBER | NUMBER 
Personal Records 


Any two databases can be linked by a common fieid. In this exampie, 
the field ‘iast name’ establishes a reiationship between the personal 
records file and the job records file. Using dBASE WINDOW or dBASE 
DOOR, you may now print reports which contain data from both 
databasesi 


Compare the features of dBASE WINDOW with any program generator: 
* Any number of databases may be present In an appilcation 
Up to five Indexes per database 
Reai time interactive queries 
Built-in powerful free-form report generator, 
aiso avaiiabie separately as dBASE DOOR 
Uses two databases in one report 
¢ Easy to add custom code when necessary to meet 
speciai needs. 


Requirements: CP/M® and dBASE Il 2.3B; CP/M-86® or PC-DOS and 
GOBASE 112.3D. Disk space required for dBASE WINDOW: 400K or more. 


dBASE WINDOW is $249, dBASE DOOR Is $149, either manuai oniy $20 
(manual price will be credited toward future purchase of program). 


Tyloc 


| _  Tylog Systems, Inc., 9805 S.W. 152 Terrace, 
i '  Dept.pc, Miami, Florida 33157 (305) 253-5942 

To Order: Cail today or send check, full name and 

| —_ _ | address, telephone number and dlak format. 
7 Credit card buyers send card number and expira- 
- ~ tion date. We accept COD, VISA, Mastercard and 

Prepaid mail orders. Add $5.00 shipping except 


1 for prepaid maii order for program. Fiorida 


ai residenta add 5% saies tax. 


dBASE il is a trademark of Ashton Tata. CP/M*® and CP/M-86° ara 
regiatered trademarks of Digitai Research, inc. Quickcode and 
Autocode are trademarks of Fox & Gailar and Slammos Ltd. 


Deaier and Distributor inquiries Invited. 


MasterCard and Visa accepted. 
CIRCLE 435 ON READER SERVICE CARD 
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TT 
diel practice. 

1 don't know if this is exactly what 
Charles Darwin had in mind, but this 
game might heva made Clerence Darrow’s 
case a lot stronger in the Scopes Trial. 











On PC's scale of one to six, Evolution 
ranks as follows: 
FUN: 

CHALLENGE: 
GRAPHICS/SOUND: 
TOTAL SCORE: 


Spoce Miner 
Resolution Software 
8 Edgewood Bivd. 
Providence, RI 02905 
(401) 461-2417 

List Price: $29.95 

Requires: 64K RAM, color/graphics adapt- 
er, color or monochrome monitor. Joy- 
sticks and gama adapter optional. 
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Stuck in spece again, pursuad by gob- 
bling moristers and chasing after elusive 
asteroids, energy clouds, and othar ob- 
fects? Welcome to Space Miner, another 
version of the shoot-em-up in space. 

There are, bowavar a few surprises in 


Frama 


I'd rather watch the 
grass grow. 


this game, including an opening thame of 
the Goldberg Variotions by J.S. Bach, and 
some pretty graphics. The attacking mon- 
sters are huge grinning faces that gobble 
tight through your ship when thay win a 


























round. Your ship is equipped with two 
tools: e claw-like device to greb things and 
e set of rocket launchers to shoot the aliens 
(hit one end his face turns from a grin toe 
scowl). One other nice graphics touch is 
the 3-D effect of moving stars on different 
planas. 

The game can be run from tha keyboard 
with a bit of ewkwardness. With a game 
adapter in placa, joysticks can be used. 
Space Miner does not recognize tha exis- 
tence of both a color and monochrome 
adapter, and tha owner of such a system 
must make the switch with his own com- 


















mand. There is a pause control and a 





—— Se 
“panic” escape key to dump back to DOS 
in case the boss rounds the corner unex- 
pectedly. 


Space Miner scores as follows: 
FUN: 
CHALLENGE: 
GRAPHICS/SOUND: 
TOTAL: 


Golf Chollenge 
Sierra On-Line, Inc. 
36575 Mudge Ranch Rd. 
Coarsegold, CA 93614 
(209) 683-6858 

List Price: $24.95 

Requires: 64K, color/graphics adapter, 
color monitor. Joysticks and game 
adapter optional. 
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If you like golf, you'll probably fiod this 
game about as exciting as being trapped 
behind a foursome of Cub Scouts who 
refuse to let you play through. If you don’t 
play golf, you'll probably fiod this game 
eveo less thrilling. 

According to the iostructions for Golf 
Chollenge, "You size up the shot, you 
address the ball, your putter swings for- 
ward, and ... if the angle is correct you 
will sink the putt; if it is oot, it is just 
another bogey. You can control every sbot 
on the course just as you would if you 
were playing in the Masters,” 

If that’s true, you can call me Arnold 
Palmer. i found Golf Chollenge to be an 
awkward, slow adaptation of the bome 
video game cartridge products in which 
you move a little stick figure of a man 
around a set of 18 almost indistinguish- 
able “boles" and swing a barely controlla- 
ble club in the general direction you'd like 
the ball to go. 

The copy-protected disk includes an 
option for joystick or keyboard cootrol of 
the mao and his club. You can select as 
maoy as four players, an RGB or compos- 
ite monitor. turn the sound on or off, and 
choose to play all 18 holes or the first or 
last 9. 

Frankly, I'd rather watch the grass 
grow. 7PC 


Golf Chollenge rates: 
FUN: 
CHALLENGE: 
GRAPHICS /SOUND: 
TOTAL SCORE: 





CHESS 


SDL Presents 
sPOc™ 
(Selective Pruning Optimization Chess) 
the Chessmaster 


Finally, Chess for the IBM PC is available !!!! The strategy of chess, which 
has fascinated people for centuries, combined with a new, state of the art 
algorithm we call Selective Pruning Optimizaton allow S.P.O.C. to play 
exciting, challenging chess at nine different skill levels, Including a level 
designed for tournament play. 


SPOC features: 


* Excellent color graphics 

¢ Dual chess clocks 

* Save and Resume option 

* Cursor controlled piece movement 

* Optional printer output 

« Nine skill levels 

* Monochrome display also (without graphics) 


A Classic Game for the Serious Gameplayer 
Created by Jacques F. Middlecoff 


To order, call Toll-free 
1 - 800 - 321-3900 


System Requirements 


Master Card $39.95 IBM Personal Computer 
Visa, COD 128K Bytes Memory 
Accepted 


SDL Corporation © Copyright 1983 
50 West Brokaw Road Ste. 64 Cypress Software 
San Jose, California 95110 All Rights Reserved 


OEM Inquiries Welcome 
CIRCLE 449 ON READER SERVICE CARD 


PC MAGAZINE 577 SEPTEMBER 1983 


MARK ZACHMANN 













The 8088’s Family 


Q: Could yau please explain the difference 
between the 8088 chip used in the IBM PC 
and the ather microprocessar chips avail- 
able from Intel that are labeled as campat- 
ible? Can] plug these newer chips inta the 
PC in place af my 8088 and will this give 
any speed advantage? 

A; Intel presently sells five different 
microcam puter chips that will run IBM PC 
programs. They are al! different and can- 
tain properties that give them advantages. 
But the anly chip that will plug inta the 
PC's sacket is the 8088, which is the ane 
already there. 

Yau are probably familiar with twa 
chips: the 8086 and 8088. The twa are 
campletely saftware campatible. The anly 
difference between them is that the 8086 
speaks ta the autside warld aver a 16-bit 
data bus, while the 8088 uses an 8-bit data 
bus. 

Several Readers 

When a microprocessar has ta read an 
instructian ar write data ta memary (as 
when executing a POKE), it cammuni- 
cates aver a data bus. By having a 16-bit 
instead of an 8-bit data bus, the micropro- 
cessar can tronsfer data and read 
instructians twice as fast. This daes nat 
mean that the 8086 runs twice as fast as 
the 6066. Rather, the total apeed advan- 
tage will be more like 30 to 60 percent, 


Questions about correct use of filenames in PC-DOS, 
controlling printers from WordStar, and how to tell 
the difference between the 8088 and other Intel chips 
are answered in this session with the PC Tutor. 


PC Tutor 





depending an the instructians used. 

Far example. when BASIC perfarms a 
POKE jnstructian, this tronsfers anly 8 
bits of data—1 byte. Being able ta tronsfer 
2 bytes at ance with a 16-bit data bus is na 
advantage far executing the POKE in- 
structian. Similarly, when the processar 
maves infarmatian between the registers 
an the chip, it daesn't really matter haw 
big the data bus is, except insafar as the 
instructian itself is laaded twice as fast. 
Once the instructian is laaded inta the 
processar, either processar will run at the 
same speed. 

A register is a piece af very fast mem- 
ary internal ta the microprocessar chip. 
Mochine language instructians almast al- 
ways manipulate registers. Let's laak atan 
example in assembler cade: 

ADD AX,AX 

This instructian tells the processar ta take 
the cantents af the register called AX and 
add it ta itself. (This is like the fallawing 
BASIC instructian: X = X+X.} After the 
instruction is perfarmed, the new value in 
AX will be twice the old value. 

The 8088 processes this instruction in 








twa steps. First, the instructian is fetched 
from memary. In memary, the instruction 
actually laaks like 2 bytes: 1, 192. Thus, 
an 8088 will take twice as lang as an 8086 
ta fetch the 2 bytes af the instructian. 
Once the instructian is fetched, the pro- 
cessar decades the bytes and realizes that 
it is being tald ta dauble the AX register. 
Executian proceeds at the same speed 
whether the chip is an 8086 ar an 8088. 

Actually, Intel designed the iAPX 
series (8086 et al) af chips very cleverly. 
The fetching mechanism is distinct from 
the executian mechanism. While the chip 
is executing “ADD AX,AX" it simulta- 
neausly fetches anather instructian, 
Thus, yau can almast ignare instructian 
fetch time in figuring executian time. Yau 
must take the time inta accaunt, thaugh, 
when the processar jumps ta a different 
locatian, as in a BASIC GOTO instruc- 
tian, 

Thus, the 8086 will run twice as fast as 
an 8088 when ane af twa things happens: 
when it reads ar writes 2 bytes af infarma- 
tian, ar when it executes an instructian 
that was nat previausly fetched. 

A lat goes an inside the 8088 chip in 
arder ta execute that “ADD AX,AX” 
instructian. In the same way that BASIC 
interprets "X = X + X," the 8088 has ta 
interpret “1, 192." The “ADD AX,AX” 
fastraction fs The siftvprest netraction inh 
the 8088 repertoire. This instruction exe- 
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W.... you already own an IBM Personal Computer . 
or you're thinking about buying one, you need PC be 
Magazine. 


PC Magazine is the independent guide to IBM Per- 
sonal Computers. Each monthly issue is packed with 
the latest information for everyone who's interested 
in IBM Personal Computers. 


This is the magazine for finding out how to put 
together the best IBM "PC" system...and how to 
get the most out of it. Every month you'll receive 
hundreds of colorful pages of evaluations, in- 
sights, and straight talk from respected ex- 
perts— professionals in computer science as 
well as lawyers, businessmen, writers, ed- 
ucators and many others. 


PC covers software, hardware, applica- 
tions, and every other topic of impor- 
tance to the thousands of IBM Personal 
Computer users who read it. To make 
sure that we give you the facts you 
need, we include a special “User- 
to-User” section, a ‘PC Wish List'’ 

and news about IBM Personal 
Computer clubs, events 

and publications. 


Right now you can save up 
to 31% on an introductory 
subscription. And if you're 
ever dissatisfied with PC, 
just write and tell us—you'll 
receive a prompt refund for 
all the unmailed issues re- 
maining in your subscrip- 


PC Magazine 

{ P.O. Box $98, Morris Plains, NJ 07980 
Yes! 1 want to subscribe to PC the independent guide 
to IBM Personal Computers. 

One year (12 issues) only $21.97— 19% off! 

Two years only $40.97—24% off! 

Three years only $55.97—31% off! 
Savings based on full one-year subscription rate of $2697 


tion CHECK ONE: (] Paymentenclosed. [] Bill me later. ontzo4 
Mr./Mrs./Ms. = aa paral 
Company. 
Address. 


Cy ee Siete SSS 
L Offer valid only in the US, rts termtones and possesmons Piease allow 30 to 60 days for delivery of first issue 


= aa Vee Ta el 





| IBM PC DISK DRIVES 
TANODN TM 2 ¢ 
COC 9409 (0/5, 32 
84090 SERIES 8° T! 
SYSTEM (UP TO2 4M 
TIVE DESIGN 3¥7H 
MAYNARD DISK CONTR 
| IBM RAM & 
MULTIFUNCTION CARDS 


TALL TREE SYSTEMS 
BIG BLUE 


DISKETTES 
VERBATIM Sy«" WITH HUB RING S § 
onss oO 
MAXELL § 
OYSAN 


PRAICROSCPRESS 


305 S State College, Suite 135 
Anahem, California 92806 


— (714) 632-8512 








When it comes to quality software 
for mrcrosyatema, DYNACOMP delivers: 


PERSONAL Gian ets De $39.95 
The Systems ... Aso atan ver — 


The Software . 

' 
Nome wand diskettes $19 88/12158 9D w/hud nag 
chodon PRES plastic torege hue Add $7 60 sheping 


LL OR WRITE FOR A FRE 
DYNACOMP INC 
1427 Monroe Avenue. Rochester NY 14818 
Telephone 1710) 442-8060 


We Help Bring 
Your Family Together 


6 Types of Charts and Sheets 
Indices 

User Fields 

Notes, Footnotes and Sources 

No Limits 
Adapts to Your Hardware 
Comprehensive 

Easy to Use 


And Much, Much More 


Qu ‘oots INC. 


PO Bor 216, Lewnginn, MA OZI7S (G17) B62 C404 





| WILL BEAT ANY COMPETITOR S PRICE 


PROVIDED IT IS NOT BELOW MY COST 
TAY TO BEAT THESE IC PRICES 


64K DYNAMIC RAM ICs 


200 ns @ $5.35 
150 ns @ $5.35 
120 ns @ $5.90 


16K DYNAMIC RAM ICs 


200 ns @ $1.40 
we HAVE moe 
Guaranieed 


Factory New, Prime Parte 
Cash Discount Pricee Shown 


MesterLerd WIS UPS CASH COU 








ScreenWiz 
FULL SCREEN CONTROL 


] imaintrames 
De 


Avattabie « sow for moat Nipspuigr ~ 
IBM PC and CRM 
f DIM 


Desiar inquiriaa walcome 


INTERDATA SYSTEMS INC. 


42 Enindaie leronts Ont Canada M2J 16S yiex M/C 
(416) 493 8675 (call cotect to ender! Am Express 
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Waterloo 


of 





LOGO 
for the IBM Persona! Computer 


Available Now! 


@ full LOGO language. plus 
* simple screen editor 
© music 
* painting 
* decimal floating-point arithmetic 
@ save and recall pictures on disk 
* explicil error messages 
* tutonal and reference manual 
Requires an IBM PC or XT with 128K 
RAM, diskette dnve, and color monitor 
$180. Quantity discounts available 
Order by Mat! Waterloo MICROSYSTEMS Inc 
W Phone from 175 Columbia Street West 
Waterloo, Ontano, Canada 
N2L 3B6 (519) 884-3141 


WJIZSE 


[f= (pc Bc PIPELINE) 


SS direct prices + Fast, direct service 


2532-450 ...........$4.25 
2716-450 .. 
2732-450 .. 
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cutes in obout 600 nsec: Another woy to 
soy this is that an 8088 can double the AX 
register 1.6 million times per second. 

A mare camplex instruction is “ADD 
AX,[12).” This instructian requires 3,000 
nsec. Inthe 8088 ond 8086, the instruction 
is decoded os follows: First the instruction 
is fetched; then 12 is added ta 16 times the 
volue of the DS segment register; finolly 
the contents of that effective address are 
odded to the current volue of the AX reg- 
ister. The process wauld be like this 
BASIC instruction: 

X = X + PEEK (12 + 16*DS). 
Since the IBM BASIC daes nat suppart 
addressing thraugh the full range of the 
PC, this wauld really laak like: 

DEF SEG = Ds : X = X + PEEK (12). 

In the 8088 ond 8086, the instruction is 
interpreted and the oddition is performed 
just as shown here. In the newer chips 
from Intel, most of this work takes place in 
the chip's internol hordwore, rather than 
in its internol softwore, knawn os micro- 
cade. 

The newer chips from Intel ore colled 
the 80186, 80188, and 80286. Nat anly da 
these chips execute these complex 
instructions much faster, but they hove 
odditional feotures. 

The 80186 and 80188 [Intel’s 100 
series) ore 16-bit ond 8-bit causins to the 
8086 ond 8088. Every 8088 ond 8086 
mochine longuoge instruction will olso 
run an the 100 series chips, anly much 
faster. Unlike the difficult process af mav- 
ing programs from o Z-80 to on 8088, you 
con toke o program that runs an an 8088 
and mave it without modificatians to an 
80188. The 80188 and 80186 alsa cantain 
odditionol circuitry thot reploces other 
partions of o microcomputer, including 
DMA circuitry, interrupt hondling, ond 
counters. The circuitry olso adds a few 
new instructions. The net result is that 
you can creote o personol computer using 
the 80188 thot runs substantiolly foster 
thon the 8088, and at a lawer system 
cost. 

The 80286 runs the same instructians 
os an 8088 ond executes instructions at 
the same rote of speed os the 100 series 
chips, but it does not contoin the oddi- 
tianal camputer circuitry. Instead, the 
80286 hos the capability af supparting 
virtual memory. To give you o feeling far 
how virtuol memory works, consider this 
BASIC instruction: 

DEF SEG = 20000. 


On the 80286 a segment is nat a real laca- 
tion in memory, but 0 pointer to 64K bytes 
samewhere. If the segment lobeled 20000 
is in memory, then DS will be loaded with 
the oppropriote volue and executian will 
cantinue. If the segment lobeled 20000 is 


Versa 


memory is an exciting. 
feature. 


not in memary, then a routine con be 
called to reod the oppropriote 64K bytes 
from o disk, while writing out (thot is, 
swapping with) a piece af memory thot is 
not being used ot the moment. 

Virtuol memary is an exciting feature. 
If you hove only 128K af memary in yaur 
machine, yau can still ran o program that 
expects you to hove 1000K. The program 
will nat even knaw the difference, 
olthough you would notice more disk 
activity (for swapping segments in ond 
out of the disk) thon would someone who 
had the full complement of memory avail- 
oble. 

In summary, the newer Intel chips 
serve twa purpases. The 80186 and 80188 
ore designed to let manufacturers produce 
high performonce, but inexpensive, per- 
sonol computers. The 80286 is designed 
far high-performonce virtuol memary, 
usually an multi-user mochines. All three 
chips run o superset of the 8088 
instructions. 

There ore twa gaad references for more 
informotian on these chips. The April 
1983 issue of Byte hos on excellent article 
describing the copobilities of the 80286 
(“Virtual Memory for Microcomputers” 
by Stephen Schmitt) and on orticle 
describing the 80186 ("Intel's 80186” by 
Tany Zingale of Intel). Trocy Kidder, in 
his book Soul of a New Machine describes 
the internols of microprocessor chips in o 
readable manner. 


Ambiguous Names 


Q: Fallawing yaur discussian af the vir- 
tues of RAM-disks I purchased additianal 
memary for my IBM PC. However, when I 
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NEW 
computer aid for 
sailors and 
aircraft pilots! 


Computers for Sea & Sky is an out- 
standing new reference book for avia- 
tors and navigators that substitutes 
computer programs for many currently 
used charts and tables, hand computa- 
tions and interpolations. The programs, 
developed by a licensed pilot and FAA 
certified ground instructor who is also a 
noted computer author and lecturer, 
will replace at least 1,000 pages of 
tables, as well as on-board equipment 
costing thousands of dollars! Areas 
covered include: : 


@ Aviation 

= Navigation 

@ Meteorology 

uw Speed and 
distance 

@ Mathematics 

@ Charts 

@ Time and the sky 





If you are a flier or a sailor who would 

like to get more accurate fixes, faster 
course corrections, more precise speed 
over distance projections—and rid 
yourself of reams of paper—get Cam- 
puters for Sea & Sky, and put micro- 
computer fechnglogy to work for you on 
your plane or boat! 
84” x tl” - With glossary, index, bibliog- 
taphy and appendix of constants » Programs 
in BASIC run on nny micro, mony pockel com- 
puters and some programmable cniculntors. 


Only $9.95—order today! 


T CREATIVE COMPUTING PReEss | 
| Dept. NF2C, 39 East Hanover Avenue 
| Morris Plains, NJ 07950 
Please send me ies of Computers for Sea 
& Shy a1 $9.95 plus $2 ponage and handling. each 
(Outside USA add $3 additional per order. Shipped 
| aurmail only.) 4 14F 
| CHECK ONE: 
C Payment enclosed S_____—. CA, NJ and 
| NY State residents add applicable sales tax 
| CHARGE MY: (Charge and phone orders. $10 min) 
1D Amencan Express (] MasterCard (] Visa 


| Card No, 


| Expiration Date___ 





J Signature—______ 


Mr 
Mb. 
Ms. 
tplease print full sume) 


| Address —___apr_ 

| oy 

| State /Zip___—___ 

| (O Check here for FREE Creative Computing Catalog 
For faster service 


| CALL TOLL FREE 800-63t-8112 

| (In NJ 20t-540-0445) 

| Also available at your locat 

L. bookstore or computer store. JT 


DISK DRIVES 


FOR YOUR 


PC 


Internal Drives 
(A & B) 


External Drive 
Cable 


$2495 
Cwith purchase af drive) 


There is a 15 DAY FREE TRIAL ON 
DRIVES Warranty 120 days Add 
$300 per intemal and $500 per 
extemal drive for shipping in Cont. 
US UPS COD charge $1.50. 


ORDER NOW! 


Ware or call Toll free lines ore for ORDERS 
ONLY! If you need technical informarion or 
sence call 214/337 4346 We accept VISAY 
MASTERCARD and COD orders by phone 
COD orders wil be « ash, cemfied check or 
money order only If you order by mail allow 
2 weeks for personc! checks fo clear Texas 
residents add 5% tax All stods mers ore 
shipped within 24 b ours. We do nor charge 
your credit card unl the day we ship 


CALL TOLL FREE 
(800) 824-7888, Operator 24 
California dial (800) 852-7777, 
Operator 24 Alaska G Hawa dial 
(800) 824-7919 Operaror 24 
TOLL FREE LINES FOR ORDERS ONLY 


Technical information & semice call 
(214) 337-4346 


EtOCOMP 
Redbird Airport, Bldg. 8 


P.O. Box 24829 
Dollas, TX 75224 


CIRCLE 105 ON READER SERVICE CARD 


attempted to copy WordStor over to RAM- 
disk, via typing: 

COPY WS *.*C: 
I received the error message “file can not 
be copied to itself.” What is going 
wrong? 


Patrick M. MacLeod 
Kingston, Ontario, Canada 


A: Tom ofraid thot your prablem is unre- 
Ioted to the RAM-disk. Insteod, the diffi- 
culty lies in o fine point in the printed 
instructions. (This sort of prablem often 
hoppens when one ottempts to copy o pro- 
gram fram o mogozine.) 

The prablem is thot you left o spoce 
between WS ond the first osterisk. The 
correct syntox should be: 

COPY WS*.* C: 

When you leove the spoce between the WS 
ond the osterisk, PC-DOS tokes your com- 
mond to mean “COPY oll of my files 
nomed WS to whotever their nomes ore.” 
Of course, this is illegol. It would be nice if 
PC-DOS onnounced thot it hod ignored 
the “C:,” but it never reached thot spot. 

When you copy files using COPY, you 
ore given the option of using ombiguous 
or unombiguous nomes (the documento- 
tion tends to coll these “‘ofn” ond “ufn’’). 
The simplest woy to describe these two 
types is to first discuss noming conven- 
tions. 

Every file in PC-DOS is described by o 


y ASTERISK 


(*) character matches 
any bunch of characters 
while the question mark 

(2) matches any single 

character. 


prefix ond o suffix. The prefix moy be up 
to 8 choracters in length ond the suffix 
moy be up to 3 choracters in length. Volid 
nomes ore WS.COM ond CHKDSK.COM. 
The nome CHECKDISK.COM is involid 
becouse the prefix is 9 choracters. These 
ore unombiguous file nomes, becouse the 
nome refers to exactly one file. 
Sometimes it is eosier to refer to o 
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bunch of files ot once. PC-DOS uses spe- 
ciol wildcord choracters (* ond ?) to ossist 
in thot. Thus, when you coll o file 
WS*.COM, the nome octuolly refers to ony 
file whose prefix begins with the letters 
WS ond whose suffix is COM. Similorly, 
WS*.* includes two wildcords; this nome 
refers to ony file whose prefix begins with 
WS ond whose suffix con be onything. 

A simple woy to understond noming 
conventions is by experimenting with the 
DIR commond. Ploce your PC-DOS disk- 
ette in drive A, type A:, press Return, ond 
try entering the following: 


DIR B*.* 

DIR BASIC. * 
DIR BASI?.* 
DIR *B.* 

DIR B??77??.* 
DIRB 


After o few tries, you should be oble to 
notice the following pattern in the results: 
The osterisk (*) choracter motches ony 
bunch of choracters while the question 
mork (?) motches ony single choracter. 
Note thot *B.* will motch ony file, 
olthough you might expect it to require 
the prefix end with o B. 

Whot you hove done with the DIR com- 
mond is testing how PC-DOS reacts to file 
nomes. DIR will list whichever files motch 
the nome you hove selected. In PC-DOS, 
the spoce choracter is olwoys a seporator; 
this rule is different for the Apple comput- 
er, where o spoce con be used in file 
nomes. 

The COPY commond you tried to use 
octs like DIR, except thot it tokes two orgu- 
ments. If the destinotion is o disk identifi- 
er like A:, then the orgument is reod os 
A:*.*, Some exomples will help: 

COPY A:*.BAS B:*.WIS—this will 
toke every file on drive A whose suffix is 
BAS ond copy it to drive B, while chong- 
ing the suffix to WIS. 

COPY A:*.* B:—this will copy every 
file from drive A to drive B (except files 
thot ore hidden, such as the PC-DOS sys- 
tem itself). 

COPY A:WS*.* B:—this will copy 
every file on drive A whose prefix begins 
with WS over to drive B. 

COPY WS*.* B:—this will copy every 
file on the defoult drive whose prefix 
begins with WS over to drive B. The 
defoult drive is the drive identified by the 
letter preceding the > sign when you ore 








in PC-DOS (thot is, A> means A is the 
defoult drive). 

COPY WS*.CO? B:—this will copy 
every file whose prefix begins with WS 
ond whose suffix begins with CO over to 
drive B. If B is the defoult drive you will 
get on error messoge. 


M ANY PEOPLE 


wish to have their 
printers perform custom 
operations. 





COPY WS.COM B:WS1—this will toke 
the file nomed WS.COM on the defoult 
drive ond copy it to drive B under the 
nome WS1. If WS.COM is not found, o 
message ta that effect will be displayed. 

The pracess of noming ond copying 
files is not o triviol one, ond it is well 
worth leorning. Certoinly, it is eosier to 
look ot o short directory list generated by 
typing “DIR *.BAS” rather thon finding 
oll the BASIC code files in the list pro- 
duced by typing DIR *.*. 


Custom Control of 
WordStar 


I get on omozing quontity of letters eoch 
month osking how to perform vorious 
tricks with the WordStar text editor. This 
prablem is porticulorly ocute for people 
who don't hove Epson printers, who will 
find thot the cookbook opprooch given by 
vorious mogozines is not informotive. 

Till describe how to moke your print- 
er, whotever it is, jump through hoops 
with WordStar. 

Mony people wish to hove their print- 
ers perform custom operotions. To do this, 
the first step is to look thraugh the printer 
monuol to find out which sequence of 
chorocters will couse thot operotion. As 
on exomple, I'll show how to do super- 
scripting with the Epson FX-80. You turn 
superscripting on with this sequence: The 
ESCope chorocter (number 27, or hex 1B) 
followed by "SO". You turn superscripting 
off by sending this sequence: ESCope “T”’. 
In BASIC, the instructions can be written 
os follows: 

10 REM Turn superscripting on 
20 LPRINT CHR$(27)+"S9"; 


30 REM Turn superscripts off 
40 LPRINT CHR$(27)+"T"; 

If you know how to perform the opera- 
tion within BASIC, you also can use 
WordStar to do the some thing. 

WordStar provides you with four spe- 
ciol purpose commands. They ore Ctrl-Q, 
Ctrl-W, Ctrl-E, ond Ctrl-R. To embed the 
control chorocter within text you type 
Ctrl-P (hold down the Ctrl key ond top the 
P key), then key in the chorocter (Q,W,E, 
or R). 

When WordStar comes upon one of 
these contral chorocters while printing, it 
sends o text string out to the printer (os 
LPRINT does in BASIC). 

You define the string by putting it into 
the WS.COM file. In order to tell WordStar 
how long the string is, precede the string 
by o number showing its length. 

Soy I wont to hove WordStar send the 
string CHR$(27)+S0” whenever It sees o 
“Q. The string hos 3 choracters, so inside 
of WS.COM I will need to first ploce the 
number 3 ond then the string. The loco- 
tions are (in hexodecimol): 


Ctr1-Q = O77F 
Ctr1-W = 0784 
Ctr1-E = 0789 
Ctr1-R = O7BE 


(fom ossuming you use WordStar version 

3.24 or version 3.3. These locotions moy 

differ for other versions of WordStar.) 
Now, to chonge the WS.COM file, ploce 

the WordStar diskette in drive B and the 

PC-DOS diskette in drive A. Then respond 

to the prompts by keying in the under- 

lined text: 

(debug the file) 

A>DEBUG B: WS.COM 


(enter the right string) 
-E77F 3_1B ‘SQ’ 


(write the new file back) 
-W 
(DEBUG will print a message bere) 


(now exit) 


=Q 


A> 

Now, whenever WordStar sees o Ctrl-Q 
It will send 3 chorocters, Esct+'’S@,” to the 
printer. The E commond tells DEBUG you 
wish to enter informotion. The letter E is 
followed by the hexodeclmal oddress 
(here 77F tells where to put the informo- 
tion) and then by the octuol doto to be 
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ploced (3 for the number of choracters, 1B 
for the hex volue of the ESCope chorocter, 
ond the other 2 chorocters are “S0”). The 
W commond just tells DEBUG to write the 
file. The Q is o quit commond. 

Notice thot with DEBUG you con enter 
orbitrarily complicoted strings. If o num- 
ber is entered not in quotes, DEBUG reads 
it os hexodecimol. Anything in quotes is 
reod os o letter. 

As onother exomple, to set Ctrl-W os o 
key to turn off superscripting, we go 
through this sequence: 

A>DEBUG B: WS. COM 

—E784 2 1B 'T’ 

-W 

-Q 

A> 

This string is only two choracters, so in 
the second line precede it by the number 
2. Escope is hexodecimal 1B, ond Ctrl-W 
is found ot locotion 784. 

If you wont to get custom reoctions 
from o printer other thon the Epson, just 
fill in the oddresses with the string you 
wish sent, preceded by the length. Seems 
eosy, doesn't it? Note thot WordStar sets 
the maximum string length to 4 choracters 
(5 counting the length byte), so the string 
con't be too complex. 

If four strings ore not enough, then you 
might wish to preempt the ribbon color 
chonges (switched an ond off by Ctrl-Y). 
These can be found ot 0793 for Ctrl-Y on 
ond 0798 for Ctrl-Y off. 

For the FX-80 printer I use the on ond 
off stotes of Ctrl-Y os an underline com- 
mond. Thot woy underlining con work 
with ony font, including praportionol! 
spocing ond enlarged text. If you wish to 
use enlorged text, you might prefer to pre- 
empt the olternote font chorocters. Alter- 
note font is selected by Ctrl-A ond dese- 
lected by Ctrl-N. The strings ore found ot 
076B for Ctrl-A and 0770 for Ctrl-N. 

If you use enlorged print, you should 
tell WordStar haw large your letters ore so 
It con justify correctly. The single volue ot 
oddress 037D is the size of eoch olternote 
chorocter in 1/120-inch units (OC hexo- 
decimo! = 12 decimol = 12/120” = 10 
pitch; 0A hexodecimol = 12 pitch). 


The PC Tutor solves practico! problems 
ond exploins points of generol interest. If 
you'd like to see your questions answered 
here, drop o line to PC Tutor, PC Mogo- 
zine, One Pork Avenue, New York, NY 
10016. IPC 





Sofstar’s New 


Business Planning Tool 


picks up where spreadsheet 
programs leave off. 


Meet the remarkable new software package that puts BPT is more than a spreadsheet program—it’s a leader 

you in control of your business future. in a new generation of business forecasting software. 
Sofstar’s new Business Sofstar’s business software 

Planning Tool (BPT) library includes “Connec- 


creates a no-nonsense 
business plan up to 10 

times faster than a 
spreadsheet program. 

BPT™ does all the work 
setting up your proforma in- 
come statement and balance 
sheet, including trends and 
interrelations. 

When you're done, BPT 
will print your projected 
financial statements or 
automatically create power- 
ful, preformatted worksheets 
or “templates” for VisiCalc™, ) 


tion” programs. They will 
automatically transfer your | 
chart of accounts and — 

all accounting data from 
your general ledger to BPT 
and your spreadsheet 
Pp 














rogram. 
See for yourself. Visit your 
nearest computer store today 
for a demonstration of BPT ) 
and other Sofstar products. 
Or contact us at: Sofstar, Inc., 
13935 U.S. #1, Juno Square, 
Juno Beach, Florida 33408, 
(305) 627-5511. Suggested 





ultiplan™ or 1-2-3™, 


retail price is $195.00. 


CIRCLE 453 ON READER SERVICE CARD 





EDITED BY BILL MACHRONE 


Programming tips and insights into bugs are shared 
by members of the PC users community. 


User-lo-User 


Come a Little Bit Closer ... 

WordStar creates potentiol problems 
when you use it for writing programs or for 
preparing files thot are to be transmitted 
vio some telecommunicotions programs. 
When used in Document mode, WordStar 
sets the eighth bit of the lost letter of every 
word to denote where it can justify and 
odd “soft’ spaces. In Nondocument 
mode, the eighth bit is never set. This 
“high” bit is not part of the ASCII charac- 
ter set and con cause o voriety of strange 
occurrences when the file is used outside 
WordStar. The most obvious are the 
graphic ond extended characters thot 
oppear when o WordStar file is TYPEed 
on the screen. 

Here’s o simple and useful technique 
for eliminoting the high bit. In the back of 
your mind, keep the idea of using o file 
with o length of 1 character. It con be o 
lifesaver for some otherwise impossible 
programming tosks. 

Reading “Letters to PC’ in the June 
1983 issue, I learned that some users have 
difficulty converting WordStar files into 
ASCII ones. I would iike to suggest a sim- 
ple BASIC program that will do the job 
{see Figure 1}. 

This program takes a byte from the 
input file, turns the eighth bit off, and 
writes it to the output file. The program 
can be further customized. For example, if 
you don’t want to have WordStar control 
characters, type the following line: 

95 IF B<8 or (B<32 andB>13) goto 
120 


You can also print an output file while in 
BASIC. In order to do so, add this line to 
the program in Figure 1. 
105 LPRINT B$; 
Boris Galinsky 
Brooklyn, New York 


A problem with Galinsky‘s program is 
thot it reads and writes one byte ot o time. 
This is effective, but S-L-O-W. Here, in 
Figure 2, is an odoptotion of his program 
thot handles 128 bytes ot o time. If you 
increase the buffer size to the string-han- 
dling maximum of 255 it will go foster 
still. The problem with the buffered pro- 
gram is thot it becomes much more diffi- 
cult to “filter” chorocters out of the file, so 
you can‘t odd line 95 to my odoptotion. 


Multikey Solution for 
Handicapped 

Below is o very reasonoble oppreach to 
the problems foced by users unoble to 
press more than one key ot o time. 
Occom'‘s rozor says thot the simplest solu- 
tion is the best one. Until someone comes 
olong with o jozzy systemrfor toggling keys 
like Ctrl ond Alt (with 25th line status 
messages) I recommend Anthony Sebas- 
tian‘s opproach. 

lam suggesting a simple, effective, and 
reliable alternative method for toggling 
control keys (Shift, Ctrl, and Alt) on the PC 
keyboard for persons who have physical 
disabilities that preclude pressing more 
than one key at a time. (See letter to “PC 
Tutor” from Dal Vordahl, PC, Volume 2 
Number 1, pages 74-75}. Using plastic 


Figure 1; A program by Boris Galinsky thot converts WordStar files into ASCH. 


LINE INPUT "Enter input file name:"; INS 


LINE INPUT "Enter output file 

OPEN IN§ AS #1 LEN=1 

FIELD #1, 1 AS Ag 

OPEN OU$ AS #2, LEN=1 

FIELD #2, 1 AS BS 
GET #1 
IF EOF(1) THEN GOTO 130 
B=ASC(A$) AND 127) 
LSET B$=CHR$(B) 
PUT #2 
GOTO 70 

130 CLOSE 
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name:";0US 





wrap, lead sbot, and wire twist ties, fesh- 
ion two weighted bags, each large enough 
to completely cover a PC key when pleced 
directly on top of it. Position the shot bags 
on the keyboard just to the left of the ver- 
tical triad of control keys (Ctrl, Shift, Alt) 
in the valley between the control keys and 
the function key ped. The bags are “fluid,” 
and it is relstively easy to "roll" one (or 
both) of them toward the right to depress, 
and keep depressed, one (or two) of the 
control keys. When you want to release 
the key (or keys), simply roll the weighted 
bag away. Thus, the control keys can be 
toggled. 

I have been using this method of tog- 
gling the control keys on the PC keyboard 
for nearly a year and can ettest to Its effec- 
tiveness for a physically disabled person 
who would otherwise type one key at a 
time, using a rubber-tipped mouthstick. 
Two bags suffice, since I have not found 
any applicstions that require simulta- 
neous susteined depression of s trisd of 
control keys. A little experimentation to 
get the bags just the right size is necessary, 
and the range of bag sizes for effective tog- 
gling Is considerable. The bags I use are 
large enough that as they rest in the valley 
between the function and control keys, 
they slightly overlep the left-hend edge of 
the control keys. Since they are fluid, it is 
easy to shift their center of gravity onto the 
control key. A few minutes experience is 
all it takes to learn how to use the bags 
effectively. It is not perceptively longer for 
me to toggle the control keys this wey than 





to toggle the CapsLock key. 
Anthony Sebastian 
San Francisco, California 


Auto Formfeed after BASIC 
Listings 

This technique will work with any 
printer thot uses ASCII 12 (FF) os the ston- 
dard formfeed. You can't put o regulor 
formfeed into o BASIC program because it 
clears the screen ond abandons the line 
on which you are typing. 140 sets the high 
bit of the formfeed character (128 plus 12), 
which tricks BASIC into toking no oction 
on it. The high bit is stripped by PC-DOS 
when the character is sent to the printer, 
so the printer sees 0 true formfeed while 
you get o circumflexed i on your screen. 

Doing s formfeed after LLISTing a 
BASIC program becomes a time-consum- 
Ing tssk on the IBM printer because you 
have to follow all of these steps: 

@ Reach over to the printer and hit the 
on-line button. 

e Hit the form feed button. 

e And finally, when the printer has 
done its formfeed, the on-line button 
needs to be pressed again before print- 
ing. 

Most of these can be done automatically 
by following these simple steps. 

e Be sure the printer you bsve Is an 
IBM (Epson MX/80). 

e@ Load your BASIC program to be 
LLISTed. 

@ Then type in 65529 REM FORM 
FEED (don't bit enter yet). 


Figure 2: An adaptatian of Galinsky's program that handles 128 bytes at a time. 


LINE INPUT “Enter input file name:"; INS 
LINE INPUT "Enter output file name:";OU$ 


OPEN IN§ AS #1 LEN = 128 
OPEN OU$ AS $2 LEN = 128 
FIELD #1, 12B AS A$ 
FIELD #2, 12B AS C$ 


LSET A$ = STRINGS$(12B, &H1A) 


GET #1 
FOR X = 1 TO 12B 


BS =BS +CHRS$( ASC (MID${AS,X)) AND 127) 


NEXT 
LSET C$ = BS 
BS m NH 
PUT #2 
IF EOF{1) THEN GOTO 200 
GOTO 80 
200 CLOSE 
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@ Type in Alt({and hold it down) while 
typing In 140 on the numeric keypad. 
@ Now hit Enter and LLIST away. 

Brad Thurber 

Fort Wayne, Indiana 





ESPITE 
the problems with PC- 
DOS 2.0, it provides 
some wonderful features 
for hacking around, 
customizing, and 
personalizing. 





How Many Angels Can Dance on 
a Function Key? 

Despite the grawing list of problems 
with PC-DOS 2.0, it provides some won- 
derful features for hocking oround, cus- 
tomizing, and personolizing. Here Ronold 
Parsons makes use of the two of them, 
ANSISYS and I/O redirection, to expand 
on the work done by Kenneth Wood in the 
June issue of PC. 

The article, “Defining Function Keys 
with PC-DOS 2.0," mentioned that the 
Keyboard Key Reassignment (KKR) es- 
cape sequence had an undocumented lim- 
it of 128 bytes in its look-up table. The 
actual table limit is 190 bytes. The table, 
used to store the key redefinitions, con- 
tains a 1 byte length code followed by the 
string between the Esc { snd the p delim- 
iters for eacb key redefinition. For exam- 
ple, the sequence Esc [0;68;“dir";13p 
would be stored ss the hex string 07 00 44 
64 69 72 13. 

The Debug procedure given in Figure 3 
creates a copy of ANSLSYS with a larger 
look-up table. For ease in calculating the 
required numbers, | would recommend 
enlarging the table by a multiple of 80H 
bytes. 

The expressions given in parentheses 
should be calculated and placed in the 
command without the perentheses. The 
length the table is extended is shown as 
xxxH. The numbers I used for enlarging 
my KKR look-up table by 200H bytes are 
shown near the right margin. My com- 
ments are in brackets. 








First make a copy of ANSI.SYS. Do not 
modify your original copy. 


COPY ANSI.SYS ANSIX.SYS 


Then enter Dehug, and issue the com- 
mands shown in Figure 3. 

The entry in CONFIG.SYS should now 
be changed to DEVICE=ANSIX.SYS and 
the system rebooted. 

A command file ANSIX.CMD to be 
used as redirected input to Dehug is 
shown below. The Ines changing the CS 
and DS registers must, of course, be 
changed to match your system. My CS on 
entry to Dehug was A8A and I made 
ANSIX.SYS 200H bytes longer. Execute 
as: DEBUG ANSIX.SYS < ANSIX.CMD 
r 
res 
a9a 
rds 
aga 


a cs:530 
cmp bx, 2c8 


f cs:680 87f0 

mcs:600 67f 800 

f cs:600 67f0 

a cs :842 

mov word ptr [bx+0e] , 809 


acs:84a 
jmp Ode 


recs 
a8a 
rds 
a8a 
w 


q 


This change will allow a much more rea- 
sonahle KKR sequence to be defined. 

Ronald G. Parsons 

Austin, Texas 


Equal Time for EasyWriter 

Just to prove thot we octually pay heed 
to word processing packages other than 
WordStar, here is o slmple procedure for 
getting EasyWriter 1.1 to turn underlining 


on and off with an IBM Grophics Printer. 
Note thot the general technique will work 
with any printer thot provides enhanced 
print modes; just substitute the proper 
escope or contro! sequence. 

I have the IBM Graphics Printer and 
have been trying to get EasyWriter 1.1 to 
use many of the capahilities of this unit, 
particularly for underllning words. 

Here is a technique I now use and It 
works just fine. To send to the printer to 
“turn on" underlining mode is: Ctrl-O, 
then Esc, then hyphen{-), then 1. The 


underlining mode will be in effect until 
you send a Ctrl-O, then Esc, then hyphen 
{-), then 0. While this works satisfactorily, 
it does take up three character positions 
each time you toggle the mode on or off. 
So, If you wish to underline only one word 
on a line, six additional characters must 
be added. This will create some alignment 
problems, even though the sequence does 
not affect the output. 

I found a better way: defining .USERn 
commands. At the beginning of docu- 
ment I set .USER1[ = Ctel-O,Esc -,1 and 


Figure 3: A Debug procedure by Ranald Parsans that creates a copy of ANSI.SYS with a 


larger look-up table. 


DEBUG ANSIX.SYS 


{The program will be loaded at 


CS: 100} 
R {Determine current CS, DS and 
Cx} 


RCS 
(old CS + 10H) 


{Compensates for the load 


ASA 


offset} 


RDS 
{old CS + 10H) 


R CX 

(old CX + xxxH) 
AcCS:12 

Dw (609H + xxxH) 


{Compensates for the load 
offset} 


ASA 


{Sets file length to be written} 880 


{Fix pointer to initialization} 809 


{RETURN to end assembly} 


ACS: 4FF 
MOV CX, (GOSH + xxxH) 


{Pointer to initialization} 


809 


{RETURN to end assembly} 


A CS:530 
CMP BX, (OC8H + xxxH) 


{Table length} 


2c8 


{RETURN to end assembly} 


F CS:680 (67FH + xxxH) 0 


{Fill extended table with 


87F 


zeros} 


M CS:600 67F (600H + xxxH) 
F CS:600 67F 0 
ACS: (642H + xxxH) 


{Move initialization oode} 

{Zero old init code location} 
{Fix pointer to initialization} 842 
MOV WORD PTR [BX + OE], (609H + xxxH) 


800 


809 


{RETURN to end assembly} 


ACS: (64AH + xxxH) 
JMP ODE 


{Fix jump to main code} 


{RETURN to end assembly} 


RCS 
(CS: as it was on entry to debug) 
RDS 
(DS: as it was on entry to debug} 


{Restore original CS 


{Restore original Ds} 


Ww {Write the new file} 
Q {Quit debug} 
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.USER2] = Ctrl-O,Esc -,0, where “[” and 
“)” are unique symbols. All I have to do is 
use these symbols to designate the begin- 
ning and end of the text I wish to under- 
line. This way only one character is 
needed to toggle the underlining mode. 
This is the exact sequence: 


Type .USER1{ 

Press and hold the Ctrl key 
Press the 0 key oncs 

Release the Ctrl key 

Press and hold the Esc key 
Press the hyphen(—-) key once 
Release the Esc key 

Press the 1 key once 

Press Enter. 


To "turn off” ihe underlining mode, fol- 

low the same procedure for assigning 
-USER2], but substitute 0 for the 1. 

Raymond R. Hitney 

Putnam Valley, New York 





Loading Like Lightning 
Irrepressible contributing editor Ste- 
phen Manes hos o big tip for oll of you 


TRAINING 


ail “~ 


amet Training int’i. 
Supercalc 


VisiCalc 


Me-D08 Multiplan 
d Base Ii ViaiCalc 
Wordstar 


Training Programa 
Includa Disk & Handbook 


Pro. Tax Plan $249 
Eatate Tax Plan $549 


GRAPHICS 


Chartman {i $319 
Chart-Mastar $289 


oMigre Tredomack 











Supercalc 2 





LOvUs 


VISA-MASTERCHARGE 
TO ORDER CALL: (313) 642-1454 
INFORMATION: (313) 644-6921 


FOR FAST OELIVERY 
Send certihed chack ot money order Specily hardware menutacturer operating eystem dish size end tormet Parsonator 
company checksrequire one to thiee weeks teciear OutadecontinenieiUS add $10 user parcelpost Add $3 SO pos 
lage end handing per each tem Blue label $3 00 additonal peritem Michigan reetentendde% salesias Mesiorcharge 
Vise add 3% end inciude expiration Gate Prices subject to change wenhout nohce All tems subsoc! le avedabiity 


who use the BASIC interpreter often. 
BASIC's internal storage formot tokes up 
nearly 20 percent less spoce on disk, and 
can, os Manes points out, load several 
times foster. You should, os o motter of 
course, make o distinction between files 


Wan 
BASIC loads an ASCH 
file, it has to spend 


time—lots of time— 
converting it to binary. 





stored In BASIC's internol formot ond 
those stored in ASCII. Use .BAS os the 
defoult for all interno! formot files ond 
.ASC for those in ASCII formot. 

Got a favorite BASiC program that 


Software at Affordable Prices! 
IBM PC/XT Business Software 


SPREADSHEETS 


Infostar 


Condor III 


= Friday 
ACCOUNTING Ferox Financial Planner 
H Acct. Pi 89 Micro DSS/F $749 
Aeamtatey teen Micro DSS/A $399 Quickcode 
AR/AP/Payroll 4! Conaultant's Edga $199 Graph 
Sg el Graphpower $259 aut 
3 = 1 
GREAT PLAINS” ee" ad 
GL/AR/AP/Payroll $349 aa 
Inventory (w/P.O Sele) $399 THE 
lane sso HAPPY COMPUTER 
Profassional $599 460 N. WOODWARD AVENUE 
Part/Corp. $599 BIRMINGHAM, MI 48011 
State CALL 
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DATA BASE 


Supersort | (CP/M 86) 


dBASE Il 


$395 


Bottom Line Stratagiat 








takes 10 seconds short of forever to load 
from disk? Chances are it’s been stored on 
the disk in ASCH format. When BASIC 
loads on ASCII file, it has to spend time— 
lots of time—converting it to binary. 

You can check the file by entering 
TYPE FILENAME when in PC-DOS. If you 
can read the program listing, it's in 
ASCII. 

The solution? Simply enter BASIC and 
load the program one last interminable 
time. Then save it in normal binary form, 
using the command SAVE FILENAME.” 
From then on, it should load like light- 
ning. 

Stephen Manes 
Bronx, New York 


Share Your Discoveries 

Remember thot "User-To-User” is your 
column. Send contributions to “User-To- 
User’, PC Magazine, One Park Ave., New 
York, NY 10016. Please double-space all 
contributions, provide clean copies of 
program listings, and include the nome of 
this department on your envelope. 









WORD 
PROCESSING 













$259 
= foe 
=a MecroPro’ 
Wordstar $259 
Maitmerge $139 
Speilstar $139 
Star index $129 
Wordstar Pro. 
All the Above $379 
$279 Bibliography $ 89 
4 Grammattk $ 55 
Etect Thesaurus $109 
Volkswriter $139 
$180 
HEME anowant | 
560 5%" Winchester 
Disk Subsystem ‘ive 
Size Complete Only 
5MB $1199 $ 775 
10MB $1399 $1075 
15MB $1649 $1289 






aan @ x 

ap © op. 
Super Rio Card 
One Parallet Port 
One Game Port 
Two Serial Porta 
Clock/Calendar 
Spooler/Emulator 
256 K RAM 







$529 










°* (Until You’ ve Talked to Us. y. 


Frienidly service at competitive prices from. word processing 
“specialists. We will help you +~. decide what to buy: 
#, get the most from your system add new features, 


Call us with your questions, 


PEACHTEXT 5000 WORDSTAR 3.30 


$239 


VOLKSWRITER 1.2 


$419 












































































































Word Processors WORDSTARMicroPro........ MAILING LABEL 5 | 
WORDSTAR PROFESSIONAL OFIWATE 60. cc eee 
oe ae $379 MicfOPTO .... 1... 20.005. CALL MERGE & PRINT | 
tates siecle aan mS WORDVISION Bruce & James .. .39 te ae ee is . 
EASYWORD ree Proo fing Programs y “ [sions iom yeaa oe | 
heels ale es BENCHMARK Metasoft ..... $139 dani sett’ 
MEMOPLANChang Labs .....149 Neu Date ayetems aac. * Digital Marketing ........... $99 
PEACHTEXT 5000 EASYSPELLEA US ed EXPANDSON | 
Peachtree Software .......... 239 pe Tn Ne nat Blue Water Systems ........ CALL 
PERFECT WRITER Sie aoe) a0 aie ee FANCY FONT SoftCraft....... 149 
Pertect Software ............ 279 PERFECT SPELLER FOOTNOTE 
PIE:WRITER il ge el ee rg) Digital Marketing ............. 99 : 
see ee ad ORSISH alee rd en 89 [pate ae Dee Sad 
Beaman Porter ............ CALL RANDOM HOUSE PROOFREADER nk 
SELECT... Aspen Software.............. 39 Decision Resources CALL 
Selectinfo.Systems ......... 379 SPELLSTAR MicroPro........ 179 STARINDEX MicroPro ane? CALL 
SPELLBINDER Lexisoft....... 379 SUPER SPELLGUARD SUPERFILEFY!Inc......... 
SUPERWRITERSorcim....... 199 SOICIMMPP ee ee co 129 Brees ti ole ie ; i 
TEXTPLUS Ow! Software ...... 119 Mail List Managers \ 
VOLKSWRITER BENCHMARK Metasoft $189 arent et fe lea! 
, Lifetree Software............ 119 MERE co, give A Products Not Listed. 
PERSONALWORDPERFECT [|| MAILMERGEMicroPro....... 
Sire As MAILING LIST 





Alpha Software .............. 69 





IBM PC 256K 
320 KB DS/DD DISK DRIVE 
FLOPPY DISK CONTROLLER 
COLOR CARD 
ALL FOR $2499 


0 0.6.0 Pp HHS s —* 
"RE MO » SVN 
eo oe er eee é a 8 
gone eaeevt F e 


LOTUS 1-2-3 SOFTWARE $359 
SUPER CALC Il $199 


MULTIPLAN 8199 
VISICALC 8199 


WORDSTAR $329 WORD PERFECT 8349 
MAILMERGE 8179 EASY WRITER $129 


DISK DRIVES FOR IBM PC 
DOUBLE SIDED DOUBLE DENSITY 
320 KB $225 


PGS COLOR MONITOR 
HX-12 8499 
AMDEK, NEC MONITORS AVAILABLE 


DRIVE FOR APPLE I+ and Ile 
ONLY $219 


PRINTERS 
BROTHER HR-1 $750 BROTHER HR-15 $499 
OKIDATA 82A 8499 863A $699 64A 8999 
93A 8959 
GEMINI-10 $359 GEMINI-15 8529 
NEC 3510 81399 3550 81799 
7710 $1975 
EPSON RX80 $379 FX80 8599 
MX80/FT $449 MX100 8649 


SEND ORDERS AND INQUIRES TO, 
COMPUTER POST INC. 

22102 CLARENDON ST. SUT. #1 
WOODLAND HILLS, CA 91367 

(213) 999-1041 


MEMORY BOARDS 
AST COMBO CARD 64K 
MULTIFUNCTION 8299 1/0 PLUS 8199 
QUADRAM 256K MULTIFUNCTION $399 
HERCULES CARD $499 
QCS BIG BLUE CARD 8479 


APPLE Ile STARTER SYSTEM 
$1599 


HARD DISK FOR IBM PC 
10MB $1599 


HAYES 
SMARTMODEM 300 8239 
SMARTMODEM 1200 8559 


KAYPRO DEC DIABLO DAVONG 
MAYNARD LNW TAXAN BMC 
C ITOH EPD TELEVIDEO TANDON 
MPI SHUGART 
AND MUCH MORE AVAILABLE! 
CALLI 


DELIVERIES TWO TO FOUR WEEKS AVERAGE 
ALL SHIPMENTS ARE CASHIERS CHECK ONLY. 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 
SHIPPING AND HANDLING EXTRA 
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RECALL” 


Sree 


THE DATA BASE FOR SOPHISTICATED 
LIST MANAGEMENT APPLICATIONS 


TOTAL RECALL - power and sophistication in list 
management for both the novice user (everything’s in 
‘English') and the computer whiz (extremely flexible). 


Simple to understand, fast to learn, and exceptionally 
easy fo use. 


You can have this fast and highly efficient program 
running in less than one hour. 


tottrittrrinrt 


= 1m ceremuate 
CCL Sik Seat eee 


+ 
Ce ee en oe a 
SesenEpes' 
Seeerrsan' 

eeLnaeen 


+++4 


caroee 
1 2 
Pe rt 
’ 
» 





ercusr~suael 


Sara waar a gr ae : erin 
HH 4d dbo + Ha eres | 
TTT ° YY 





For customer lists, patient lists, keeping track of 
prospects (last time called, number of children, 
ate.}, organizing mailing lists to take advantage of 
Post Office discounts, and many other uses 


Easy to Understand and Use -1BM’° style manual 
tilled with examples and complete ‘English’ 
language instructions. 


Complete ‘For the Novice’ Tutorial 


Flexible Structure. with TOTAL RECALL you 
define your own entry format with up to 15 fields, 
35 charactars per fiald, ptus numeric and 

date fields. 


Sophisticated List Management - You can extract 
entrias trom your list using up to 15 different 
parameters then sort your list up to 3 levels deep. 


Completely Menu Driven - no special codes to 
laarn, no ‘computeresa’ to wade through. 


Design your own Mailing Labels using your own 
data plus an optional messaga line. Prints 1. 2, 3. 
and 4 across labels. 


Especially aasy to use with 18M Fixed Disk and 
other hard disks. All programs and data can be 
on the hard disk 





ANNOUNCING THE ADDITION OF 
NEW SOLUTION-ORIENTED SOFTWARE 


Sophisticated application software for 
16 and 32 bit microcomputers 


Packages For: 


Automatic totalling on numaric tteids. 


Wordstar* .MailMerge”, PeachText', and other 
word processors compatible for form letters and 
custom reports. 


Conversion facitity for your existing files. 


DOS 1.1 and 20 compatible. Uses standard DOS 
files. Up to 100,000 records per file using DOS 2.0. 


IBM PC", PC-XT*, Columbia®, Compaq’ and 
other popular MS DOS machines. 


$ 12Q.Q5 Now at ComputerLand 


and other fine stores 


@ Manufacturing Control (MRP) 
@ Property Management 
@ The Legal Profession 


| SOFTA ane 


The 5 


be a4 
ree pt 


abe 
1S ametty PCED Oy 





Bdraras OFTA Lrous 


The SOFTA Group, inc. 

778 Frontage Road Suite 106 
Northlield, tL 60093 
312/446-SOFT 
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New On The Market 


HARDWARE 
Keyboard Mouse 


A mechanical mouse com- 
patible without modification 
for use with any application 
program using cursor to 
make selections or entries. 
The Keyboard Mouse in- 
cludes an interface module 
which configures the device 
as a supplementary key- 
board. The device is pro- 
grammable from the user's 
keyboard, allowing the user 
to change the cursor and 
command controls on the 
unit. In addition, the hand- 
held unit is equipped with 
three buttons thet can be 
programmed to send special 
commands. Available as an 
option are five additional 
key switches for the device. 
(List Price: $295) 
Product Associotes, Inc. 
465 Convention Way 
Redwood City, CA 94063 
{415)364-3121 


CIRCLE 768 ON READER 
SERVICE CARD 


Keyboard Mouse, 
Product Associates, Inc. 








Busboard 
A plug-in card featuring 
modular design, allowing 
the user to configure the 
card's functions through 
add-on function modules. 
Availeble function modules 
include: CP/M Plus Copro- 
cessor Module, Async 
Communications I/O, %- 
inch Floppy Drive Control- 
ler, Parallel I/O Interface, 
Clock/Calendar, Game 1/O, 
16-Channel Analog Input 
A/D, 8-Bit 1/O, and a blank 
Prototyping Module. 

The Busboard offers 
64K byte parity checking 
RAM on-board, expand- 
eble to 512K in 64K incre- 
ments. Maximum expan- 
slon of 704K allows for 
emulation of a dual-sided 
disk drive, spooling of 
lengthy documents to 
RAM, and efficient use of 
the CP/M Plus Adapter 
Module’s Z-80 co-proces- 
sor. Included with the ba- 
sic unit are BUSDRIVE, a 
disk drive emulator, and 
SPOOLBUS, a multi-print- 
er, auto/manual queuing 
printer spooler. (List Price: 
$349.95; Board without 
RAM and co-processor slot 
$129.95) 

LNW Computers 
2620 Walnut 
Tustin, CA 92680 
(714)544-5744 


CIRCLE 775 ON READER 
SERVICE CARD 




































p1350 Printer, Toshiba America, Inc 










Toshiba p1350 Printer 
A dot matrix printer capable 
of near letter-quallty print- 
ing at 100 characters per 
second, high speed drafts at 
192 cps, and dot-address- 
able grephics at 180 x 180 
dots per inch density. The 
printer features a 24-pin 
printhead design using fine 
wire 8-mil pins to create 
precisely pleced overlapping 
dot matrices. 

The 132-column printer 
can be equipped with stan- 
dard friction roller or op- 
tional pin feed tractor or 
sheet feeder. Standard inter- 
face is Centronics-type par- 
ellel, with RS-232C serial 
hookup evailable as an op- 
tional configuration et no 
extra cost. (List Price: 
$2,195} 

Toshiba America, Inc. 
2441 Michelle Dr. 
Tustin, CA 92680 
(714)730-5000 
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Prototyping Board 

A circuit-design board with 
space for up to 72 16-pin in- 
line chips, provided with 
power and ground grids and | 
space for distributed power | 
de-coupling. The card fes- 
tures gold flashed contacts 

on the edge connector and 

an area reserved for external 
interface connectors. The 
board Is designed to be used 
with wirewrap sockets. (List | 
Price: $75} 

Frontier Technologies Corp. 
P.O. Box 11238 

Milwaukee, WI 53211 
(414}964-8689 
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PC 1024 Graphics 
Display 

A display utilizing a 20-inch 
tube, capable of producing 
1024 x 780 dot screens. The 
unit operates on a high vid- 
eo bandwidth, enabling the 
user to create a non-inter- 
laced picture in high resolu- 
tion without flicker. White 
phosphors, instead of green, 
allow the display to be 
viewed under a wide variety 
of lighting conditions. 

Pictures are drawn on- 
screen at a rate of one mil- 
lion pixels a second. In al- 
phanumeric mode, 128 char- 
acters by 50 lines can be 
displeyed, and can be 
shown with graphics in 
mixed mode. 

The unit incorporates an 
RS-232C interface, and can 
operate under PC-DOS, CP/ 
M-86, and UCSD p-System. 
Its Interface board contains 
a real time clock/calendar 
and bus extension cable. 
(List Price: £4,300) 

Rivo Terminals Ltd. 

9 Woking Business Pk. 
Albert Dr. 

Woking, Surrey, U.K. 
(04862) 71001 

Telex: 85 9502 
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Color Graphics Board 
A plug-in board incorporat- 
ing an Intel 8088 co-proces- 
sor chip and e NEC 7220 
VLSI graphics controller 


chip to provide graphics 
with resolutions of up to 
1024 by 1024, two planes of 
memory (4 colors available), 
RGB and composite video 
outputs, and a light pen in- 
terface in the minimal con- 
figuration. 

Optional configurations 
allow the user to choose an 
additional third and/or 
fourth level of memory for 
up to 16 colors displayable 
simultaneously; a color 
look-up table option allow- 
ing the user to choose up to 
16 colors from a palette of 
4098; a mouse interface for 
graphics input; and an RS- 
232C port option allowing 
the on-board co-processor 
direct eccess to a plotter or 
digitizing tablet. (List Price: 


Basic board $995; in option- 


ol configurotions, up to 
$1,995) 

Frontier Technologies Corp. 
P.O. Box 11238 

Milwaukee, WI 53211 
(414)964-8689 
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IBM 8087 Math Co- 
Processor 

A specialized chip which, 
when installed on a user's 
system board, significantly 
increases the speed at which 
floating point arithmetic, 
logarithmic and trigonomet- 
ric functions are processed. 
The option kit contains both 
the 8087 and a current level 
8088 chip to ensure high 
performence of the co-pro- 
cessor is maintgined be- 
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tween the two chips. 

To take edvantage of the 
8087's capabilities, software 
designed specifically for the 
co-processor is required. 
(List Price: $260) 

LB.M. Corp. 

Systems Products Div. 
Entry Systems 

P.O. Box 1326 

Boca Roton, FL 33432 
(305}998-6007 
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New On The Market 


Interfazer 

A universal controller/buffer 
device capsble of control- 
ling the printing jobs of up 
to eight systems, on two 
printars. Interfazer can ac- 
cept the printer output from 
one to eight computers 
through elther serial or par- 
allel 1/O cards, and can 
store up to 128,000 charac- 
ters in its buffer memory. 
Output to the printer can be 
parallel or serial, and baud 
rates from the computers 
need not match the rates 
into the printers. 


The unit ls based upon 
an 8065 microprocessor, and 
contains eight input slots 
and two outputs. It operates 
on a priority dats basis (first 
data in, first out), and can 
also serve the user as an in- 
terface for incompatible 
equipment, computer I/O 
expander, dats transfer rate 
converter, and additional 
peripheral buffer. (List Price: 
Bose unit $295; each oddi- 
tionol 64K of memory $295; 
parallel I/O or seriol /O 
cords $65 each) 

Quodram Corp. 
4357 Pork Dr. 
Norcross, GA 30093 
(404)923-6666 
TWX: 810-766-4915 
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Interfozer, Quodram Corp. 
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Quadscreen 
A display monitor measur- 
ing 17 inches diagonally, ca- 
pable of dispiaying up to 
10,240 charscters onscreen 
at one time. Character con- 
figuration in text mode ls ei- 
ther 120 characters by 64 
lines using an eight-by-eight 
dot matrix, or 160 characters 
by 64 lines using a five-by- 
seven charactsr mstrix. 
Quadscreen slso offers two 
full screens of memory of 
64K esch, and bit-mspped 
graphics resolution capabili- 
ty of 968 dots by 512 lines. 
Additional features in- 
clude reverse video and for- 
ward/backward scrolling. 
The controller board fills 
one expsnsion slot. (List 
Price: $1,995) 
Quodram Corp. 
4357 Pork Dr. 
Norcross, GA 30093 
(404)923-6666 
TWX: 610-766-4915 
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Quadcolor Boards 
A plug-in board allowing 
bit-mapped high resolution 
graphics in up to 16 coiors 
to be displayad. Two Qusd- 
color video boards are avail- 
sble. Qusdcolor I is hard- 
ware and software compati- 
ble in text mode with the 
IBM Color/Graphics Ads pt- 
er. Qusdcolor II allows bit 
mapped resolution of 640 x 
200 pixels in 16 colors. 
Each Quadcoior board 
will drive most RGB or com- 
Posite video monitors, and 
will suppart text. (List Price: 
Quodcolor I $295; Quodcol- 
or If $275) 
Quodram Corp. 
4357 Pork Dr. 
Norcrass, GA 30093 
(404)923-6666 
TWX: 810-766-4915 
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Printek 900 Series 
Printers 

Three dot-matrix printers 
with automatic bi-direction- 
al printing, graphics capabil- 
ities, and an internal 1,800 
character buffer. Model 910 
offers speeds up to 200 
characters per second in 
high speed mode, 22 soft- 
ware-controllable functions, 
eight character sizes, and 
seven foreign character sets 
in addition to its standard 
96 ASCII character set. The 
920 offers the same features, 
but with speeds up to 340 
cps and two &K buffers. 
Modei 930 has a user-select- 
able dot density of 72 dots 
per inch in addition to the 
144 dots per inch density 
available in graphics mode 
in all three models. 

All units feature both RS- 
232C serial and Centronics- 
type parallel interface ports, 
baud rates from 300 bps to 
9,600 bps, switchable parity 
settings, and can handle 
continuous forms, or cut 
sheets with optional feeders. 
(List Price: Model 910 
$1,595; model 920 $2,395; 
| model 930 $1,995) 

Printek, Inc. 

1517 Townline Rd. 
Benton Harbor, MI 49022 
(616)925-3200 
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Advanced 
Communications 
Board 

A communications board 
providing multiple protocol 
support capability (Sync, 
Async, HDLC, SDLC, 
CCITT-X.25), user-selectable 


signal output. Sync mode 
features include automatic 
address field recognition, 
null, abort, CRC generation, 
CRC checking commands, as 
well as zero and sync-char- 
acter insertions and dele- 
tions. (List Price: $275, op- 

























DTE/DCE configurations, tions $40 each) 

and switchable device ad- Frontier Technologies Corp. 
dressing. Available options P.O. Box 11238 

include a real time clock/ Milwoukee, WI 53211 
calendar with battery back- (414)964-8889 








up, and a parallel port. 
In async mode, the board 
offers programmabla baud 
rates from 110 through 
19.2K, automatic arror 
checking, programmable 
word lengths and stop bit 
lengths, and modem control 
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TEEE-488 Controller 
A board allowing up to 15 
devices to be controlied 
through a standard IEEE-488 
bus connector. The board 
performs controller, talker, 
and listener functions, and 
can link devices such as fre- 
quency generators, multi- 
meters, speech synthesizers, 
power supplies, and other 
IEEE-compatibie equipment 
to the user's system. 

A real time clock/calen- 
dar with battery back-up, 
and an RS-232 port are 
available as options. (List 
Price: $395; options $40 
| each) 

Frontier Technologies Corp. 
| P.O. Box 11238 
Milwoukee, WI 53211 
(414)964-8689 
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900 Series Printers. Printek Inc 
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New On The Market 


I-Bus Six Pac 
An expansion chassis ellow- 
ing up to six additional 
function boards to be edded 
to a user's system. The cbas- 
sis contains a 40-watt power 
supply and backplane with 
six slots. It is usable with 
virtually all PC-competible 
boards, including RAM, 
floppy and hard disk inter- 
faces, communications, and 
printer I/O boards. 
Connection to e user's 
system is by shielded inter- 
fece cable, evaileble in ei- 
ther an 18-inch or 48-inch 
length. An included inter- 
face card requires one slot 
in the user's system. (List 
Price: 18” coble $695; 48” 


Model 358 Printer and 
Optional Sheet Feeder 
A new addition to the Print- 


coble $755) station 350 Series of print- 
I-Bus Systems ers, the Model 358 dot ma- 
8863 Bolboa Ave. trix printer provides bi-di- 
San Diego, CA 92123 rectional high speed draft 
(619)589-0646 printing, multi-pass corre- 
CIRCLE 778 ON READER spondence quality printing, 
SERVICE CARD and four color or seven col- 


or print capability. Other 
features include a liquid 
crystal display providing 
printer status and feeture se- 
lection, e 20-million charec- 
ter one-inch wide ribbon, 
and a rotary ribbon shifting 
mechanism designed to en- 
bance color clarity and ec- 
curacy. 


Six Pac Expansian Chassis, 
I-Bus Systems 































SC817 Smart Cable, IQ Technologies 


Other standard feetures 
include cut sheet and fan- 
fold peper bandling ebili- 
ties, both serial and parallel 
interfeces, pin-eddresseble 
grephics, self-diegnostics, 
and superscript/subscript 
printing. 

Aveileble es an option, 
the Autometic Sheet Feeder 
attachment uses peper/ 
forms/envelope cassettes 
which allow the user to con- 
figure the feeder for one, 
two, or three bin operation. 
The unit automatically feeds 
sheets and envelopes in the 
proper sequence as con- 
trolled either by the user's 
system or through settings 
on the printer's control pan- 
el, (List Price: 358 Printer 
$2,995; Sheet Feeder $795) 
Centronics Dato Computer 
Corp. 

Hudson, NH 03051 
(603)883-6505 
Telex: 94 3404 
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SC817 Smart Cable 

An RS-232 interface cable 
incorporating logic circuitry. 
The cable eliminates the 
need for custom cables to 
link peripberals to a user's 
system, as its circuitry is ca- 
pable of connecting all 
handshake lines used in a 
specific application. The 
$C817 Smart Cable can 
function at baud rates up to 
19,200. 

The three state logic cir- 
cuitry includes a “test” cir- 
cuit, which characterizes the 
interfeces to whlch the cable 
is connected. In the event a 
connected device is hamper- 
Ing operations, an indicator 
light points out which de- 
vice is at fault. A “pattern 
comparator” circuit deter- 
mines the correct intercon- 
nect pattern required far the 
application, and activates 
the eppropriate interconnect 
circuits to complete the con- 
nection. 

The cable's three states of 
operetion include positive 
voltage, negative voltage 
when driven by output cir- 
cuits, or tendency to zero 
volts when driven by input 
circuits. (List Price: $62.95) 
IQ Technologies, Inc. 

11811 N.E. First St. #308 
Bellevue, WA 98005 
(206)451-0232 

Telex: 70 1472 
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' 
M45 Printer, Daisy Systems 


the need for frequent ribbon 


Daisy Systems M45 

Printer | replacement. (List Price: 
A daisywheel printer featur- | $1,995) 

ing as options both an RS- Daisy Systems 

232 interface module anda | P.O. Box 1010 
switch-selectable interface Torrance, CA 90505 
module for RS-232, Current | (800) 4A-DAISY 


Loop, Centronics, and Data 


Products connections. The CIRCLE 788 ON READER 





printer can run with differ- | sERvICE CARD 
ent types of systems by 
switching the interface mod- 
ule’s settings. Easiboard 

Other features of the A plug-in board incorporat- 
printer include proprietary ing 11 functions. The multi- 
print hammer with seven function board contains 












printing intensities, and a 
| separate motor drive for the 
ribbon cartridge that lessens 


Easisort, allowing sorting of 
data; Easispool, a printer 
buffer/spooler; three Easi- 
disk electronic disk drive 
emulators that operete et 
faster processing rates than 
normal disk drives; Easitime 
and Easidate, providing 
clock and calendar func- 


(800)441-5273 in Calif. 
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| tions respectively; Easiswap, 


allowing the user to switch 
between two printers linked 
to the same system; a paral- 
lel printer interface; a 
communications port for 
modems or additional print- 
ers; and memory expansion 
of 64K or 256K RAM. 

A software package, Eosi- 
master, is included with the 
Easiboard.(List Price: Bosic 
model $325) 

Easitech Corp. 

2215 Perimeter Pk., # 22 
Atlanta, GA 30341 
(404)452-7576 
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| Monte Carlo GT and 


Quatro Boards 

Two multifunction boards 
offering 64K to 1M byte of 
RAM, a clock/calendar with 
13-year back-up battery, an 
RS-232 port, and a Centron- 


| lcs-type parallel port. In ad- 


dition, the GT board offers 
adapters for use with two 
joysticks. 

Both boards offer disk 
drive-emulating software, as 
well as on-board diagnostics 
capabilities. (List Price: 
Quotro $375; GT $425; oddi- 
tionol RAM ovailoble ot op- 
proximotely $60 per odded 
64K) 

Micro Business Industries 
Corp. 

1019 Eighth St. 

Golden, CO 80401 
(303)279-6438 

TWX: 910-934-0191 
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New On The Market 


MULTIBUS Adapter 
| An adapter to link the user's 
system with the IEEE 796 
standard MULTIBUS. The 
device consists of two cards. 
One fits a slot in the user's 
system, the other fits Into a 
MULTIBUS card cage. The 
two cards are intercon- 
nected with flat cable. 
Address mapplng Is pro- 
vided to directly address up 
to 256K bytes of MULTIBUS 
memory. The user can estab- 
lish the resulting target ad- 
dress in MULTIBUS address 
space by DIP switches. An- 
other set of switches selects 
the range of MULTIBUS I/O 
addresses that can be ac- 
cessed by the user's system. 
The MULTIBUS Adapter 
contains 6K bytes of static 
RAM, which can be mapped 
into any unused address 
space in elther the user's 
system or MULTIBUS. The 
RAM is a dual port concur- 
Tent access memory, and 
both the user's system and 
MULTIBUS can access the 
RAM simultaneously. The 
8K static RAM provides 
memory or a DMA buffer for 
MULTIBUS use. (List Price: 
$995) 
Bit 3 Computer Corp. 
8120 Penn Ave. So. 
Minneapolls, MN 55431 
(812)881-6955 
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MasterGraphics 
Adapter 

A single card that replaces 
three IBM graphics adapt- 
ers—Monochrome Display 
and Parallel Printer, Color/ 
Graphics Monitor, and Par- 
allel Printer. MasterGraphics 
functions include a palette 
of 4,096 colors, MosterSet 
software and hardware to al- 
low users to create their 
own character generstors, 
and a Dual Display kit for 
simultaneously linking an 
RGB monitor and an IBM 
Monochrome display to the 
same system. 

The MasterGraphics 
Adapter | provides four 
times the storage capacity of 
IBM adapters, increases ac- 
tive colors from four to 16, 
and can provide resolutions 
of 640 X 200 in 16 coiors 
and 780 x 340 in high-res 
monochrome. (List Price: 
$579} 

Micrographics Technology 
Corp. 

1820 McCarthy Blvd. 
Milpitas, CA 95035 
(408)996-8423 
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iter/ 
terface 


Portable T: 
Printer an 
Module 

A portable typewriter that 
can also serve as a ietter- 
quallty computer printer 
when linked to a user’s sys- 
tem through a Messenger 
Typewriter Interface Mod- 
ule. As a typewriter, the 
Memory Correct III Messen- 
ger features full-line correc- 
tion, with automatic reloca- 
tion to original position af- 
ter correction; multiple 
pitch for 10, 12, or 15 char- 
acters per inch spacing; and 
reverse tab to facilitate sta- 
tistical typing. 
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Messenger Interfoce Module, Smith Corono 








With the Messenger In- 
terface Module, the unit is 
converted into a computer 
printer with the same fea- 
tures as in its typewriter 
mode, including automatic 
centering and underlining. 
The Module is provided 
with both serial and Cen- 
tronics parallel outlets. 

Available options for the 
typewriter/printer include 
ten daisywheel type styles. 
(List Price: Typewriter $599; 
Interfoce Module $170) 
Smith Corona, Inc. 

65 Locust Ave. 
New Canaan, CT 06840 
(203)972-1471 
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SOFTWARE 


PC Calculator and 
Programmable PC 
Calculator 
Two programs which act as 
16-digit calculators, with all 
key function definitions vis- 
ible on-screen. Various dis- 
play options included with 
the program, as well as 
printout formets, are selecta- 
ble by the user. The num- 
bers in 26 working registers 
are visible on the screen 
during calculations. 
Programmoble PC Calcu- 
lotor can creete and access 
over 250 calculation pro- 
grams, each up to 102 steps 
in length. During program- 
ming and editing, all pro- 
gram steps are on displey, 
and editing allows step by 
step deletion or insertion. 
During e program run, a 
routing indicator follows the 
progress of the calculetion 
through the program’s steps. 
In addition, a package of 
widely-used financiel func- 
tions is available as an op- 
tion for the Programmoble 
PC Colculotor program. (List 
Price: PC Calculotor $29.95; 
Programmoble PC Colculo- 
tor $49.95; lotter with Fi- 
nancial pockoge $59.95) 
Requires: 64K, one disk 
drive, 80-column display. 
CTEK Corp. 
748 E, Colorodo Blvd. 
Posodeno, CA 91101 
(213)795-7877 
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Micro-FRS 

An asset/liebility menage- 
ment program end Financial 
Results Simulator for banks 
and sevings and loan associ- 
ations-with assets up to $5 
billion. Features include a 
Target Balance approach 
whereby the user enters bal- 
ance sheet goals and the 
program computes new vol- 
umes necessary to meet the 
goals; a rete generator facili- 
ty; Gap Analysis Reports 
provided on both e static 
and dynamic basis for cur- 
rent and future periods; and 
the fecilities to print out 
Call Reports Schedules J. 
(List Price: License and on- 
going use fees range $3,500 
to $11,500) 

Requires: 128K, two 320K 
disk drives, MS-DOS, or CP/ 
M-86, 132-column printer. 
Sendero Corporotion 

4815 North Fourteenth Pl. 
Phoenix, AZ 85014 

(602) 279-0401 
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System Manager Vers. 
1.0 & 2.0 
A program providing users 
with e menu of DOS com- 
mands, with which the user 
can access eny of up to 12 
applications programs with 
e single keystroke. The pro- 
gram can run any .COM file 
(WordStor, dBASE I, etc.) 
or BASIC file. Resident utili- 
ties return control to main 
menu eutometically after an 
epplication program has 
run. In addition, the System 
Manoger provides password 
security, one level in the 
PC-DOS 1.0 version, and 
three levels (down to DOS 
security) on the 2.0 version. 
The PC-XT version of 
System Monoger allows up 
to 20 applications programs 
to be seiected from a user- 
definable menu, and makes 
use of tree-structured direc- 
tories, allowing the operator 
to create and access subdi- 
rectories on a hard disk. In 
eddition, the PC-XT version 
provides function key mac- 
ros, “point and do” cursor 
control commends, as well 
as basic utilities. (List Price: 
Both versions $89 each) 
Requires: Version 1.0: 64K, 
two disk drives, PC-DOS 
1.0; PC-XT Version: 128K, 
Hard Disk, PC-DOS 2.0. 
Business Monogement Sys- 
tems, Inc. 
9526-A Lee Hwy. 
Foirfax, VA 22031 
(703)591-0911 
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FTP 

A file transfer utility allow- 
Ing files to be transferred to 
or from a mainframe system. 
The program consists of two 
parts, one for a mainframe 
system opereting under TSO 
or VM/CMS, and a part for a 
user’s system running PC- 
DOS or CP/M. 

FTP contains a leyered 
protocol, including full Cy- 
clic Redundancy Checking 
and eutomatic entry to en- 
sure data integrity at high 
line speeds. Its micro com- 
ponent contains an asyn- 
chronous terminal emulator, 
which allows the user to 
dial the mainframe system, 
connect to TSO or VM/CMS, 
and issue either an Upload 
or Downloed command. 

The utility program is 
supplied on magnetic tape 
and on appropriete disks. 
{List Price: $4,000, including 
up to 10 copies of the micro 
version; odditional micros 
ot $50 each) 

Requires: 64K, one disk 
drive, PC-DOS, monitor, se- 
riel interfece, modem. 
On-Line Business Systems, 
Inc. 

115 Sonsome St. 

San Francisco, CA 94104 
(415)391-9555 
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New On The Market 


PROJECT 
SCHEDULER and 
BAR GRAPH 
GENERATOR 

Two utility programs te dis- 
play data or graphs without 
requiring a color/graphics 
adapter board in the user's 
system. DATA SCHEDULER 
allows projects to be dis- 
played, showing up to seven 
different tasks (sub-projects) 
at one time. Data is dis- 
played on a day-by-day ba- 
sis and shows the length of 
each task to be performed; 
whether it is firm or a pro- 
posed task; and who has re- 
sponsibility for the comple- 
tion of each specific task. 
Projects can be as long as 
two years, and up to 10 
weeks of data can be dis- 
played at one time. 

BAR GRAPH GENERA- 
TOR allows the creation of 
bar graphs to display statis- 
tical information without 
programming. The user is 
presented with a fill-in-the- 
blank screen and is asked to 
describe the graph and enter 
data. Screen displays one to 
three graphs simultaneously, 
in a choice of three formats 
with up to 15 time periods 
represented. (List Price: $35 
each) 

Requires: 64K, one disk 
drive, monochrome monitor. 
DATA*EASY Software 

877 Bounty Dr., # EE203 
Foster City, CA 94404 
(415)571-8100 
(415)349-4001 
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M ic, LoadCalc, 
and Calc 
Three enhanced function 
programs for use with Visi- 
Calc or 1-2-3 spreadsheet 
programs. MergeCalc allows 
the user of a spreadsheet 
program to consolidate, 
merge, and manipulate dif- 
ferent models without af- 
fecting the integrity of the 
data within each modei. The 
program allows addition, 
subtraction, multiplication, 
or division of up to 15 mod- 
els at one time, on files in 
/SS, DIF, or WKS formats. 
LoadCalc can read sim- 
ple text files and convert 
them into a form necessary 
for manipulation by, or in- 
corporation into VisiCalc or 
1-2-3 models. Text files can 
be captured with communi- 
cations programs such as 
VisiTerm or R/Net, then 
loaded into the spreadsheet 
program directly, without 
special reformatting or pro- 
gramming. Fractions, such 
as those that appear on 
Dow-Jones data, are inter- 
preted and converted auto- 
matically into decimals. 


DocuCaic can print any 
section or ali of a user's 
spreadsheet model in seven 
formats. It can show a mod- 
el's equations, labels, and 
values in a grid layout, pre- 
serving orientation. One grid 
format wraps long equations 
so that they remain in their 
correct positions and are not 
truncated. Another moves 
long equations to the end of 
a report, and a third shows 
just a single reference letter 
for each column (E for equa- 
tion, L for iabei, etc.) and 
shows columns A through 
BK on a single page. Single 
cell per line reports can be 
by row or column, with at- 
tributes in English (e.g. Two 
Decimal instead of /F$). 
DocuCalc can also detect 
and report any forward or 
circular reference which 
may cause erroneous results 
in a modei. (List Price: Mer- 
geCaic $125; LoadCaic & 
DocuCaic $95 each) 
Requires: 96K (MergeCalc: 
128K), one disk drive, PC- 
DOS, Visicale or 1-2-3. 
Micro Decision Systems 
P.O. Box 1392 
Pittsburgh, PA 15219 
(412)276-2387 
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STATGRAPHICS.PC 
An interactive data analysis 
and statistical graphics pro- 
gram, containing over 200 
numerical and graphics 
functions. The program con- 
sists of 30 workspaces, in- 
cluding a core workspace 
containing basic system 
functions used by most pro- 
cedures. Individual statisti- 
cal procedures are then cop- 
ied into the active work- 
space from one of 26 avail- 
abie through the program’s 
main menu. 

The program includes a 
general interface to control 
attached pen piotters, con- 
figured for the i.B.M. XY/ 
750 but adaptable to other 
plotters. For systems with 
both monochrome and col- 
or/graphics monitors, the 
program allows the user to 
separate text and graphics 
output. All input and text 
output is produced on the 
monochrome monitor, while 
all graphics output is dis- 
played on the other. (List 
Price: First User's License 
$475; odditionai licenses 
$80 each) 

Requires: 192K, one disk 
drive, PC-DOS, coior moni- 
tor, color/graphics adapter, 
serial adapter board. 
Statisticai Graphics Corp. 
P.O. Box 1558 

Princeton, NJ 08540 
(609)924-9374 
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TCS TOTAL 
MATERIALS & 
TOTAL INVENTORY 
Programs 
Materiels/parts trecking and 
inventory control programs 
for manufacturing plants, in- 
tended to be used together 
as a system. The programs 
ellow the user to determine 
quantities of parts in stock, 
the number of finished 
goods that can be produced 
with the parts currently on 
hand, end can generate sev- 
eral types of bills of 
materials and production re- 
ports. In addition, the pro- 
grams will eutomatically up- 
date inventory items as 
parts are used or replaced. 
Current inventory levels 
can be maintained on an 
item-by-item basis for all 
raw meteriels, work in 
progress, end finished 
goods. The two programs 
used together include re- 
ports on productivity, mete- 
riel requirements planning, 
new product development 
and engineering changes, 
and production cost analy- 
ses‘and reconciliations. 


Toto! Moteriols & Totol Inventory, TCS Softwore 


TOTAL MATERIALS also 
provides such information 
as reference numbers for en- 
gineering drawings and 
parts list numbers, next 
higher assembly, user com- 
ments, and page references 
to relate multiple essemblies 
to the finished product. (List 
Price: $500-$1,200 for each 
program, depending upon 
dealer support} 

Requires: 64K, one disk 
drive, PC-DOS. 

TCS Softwore, Inc. 
3209 Fondren 

Houston, TX 77063 
(713)977-7804 
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PeachFix and Stock 
Price Catalog 
Designed to be used with 
1.B.M./Peachtree Accounting 
software, PeachFix ellows 
the user to plece version 1.0 
progrems on a single 320K 
disk, elimineting the need to 
| change disks each time a 

| new menu is required. In 
eddition, PeochFix can ob- 
tain such informetion es 
dete end time eutomatically 
from the system's DOS, pre- 
cluding manuei entry of 
such information each time 
an application is run. 

Stock Price Catolog, in- 
tended for use with 1.B.M./ 
Peachtree’s Accounts Re- 
ceivoble program, version 
1.0, mainteins e perpetual 
inventory of items in stock. 
It allows the user to auto- 
meticelly track quantities of 
materials on hend prior to 
invoicing, generate out-of- 
stock and stock reorder re- 
ports, and monthly profit- 
ability reports for each item 
in stock. The program can 
support an inventory of up 
to 3,100 separate items iden- 
tified by a 1-to-15 character 
LD. number. (List Price: 
PeochFix $24.95; Stock 
Price Catalog $495) 
Requires: 64K, two 320K 
disk drives, PC-DOS 1.1, 
1.B.M./Peechtree softwere, 
version 1.0. 

Micro-Comp Business Enter- 
prise, Inc. 

5021 Kurt Ln. 

Conyers, GA 30208 
(404)922-6319 
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Peerless AgriSystems 
Programs 
A series of programs de- 
signed for farmers and agri- 
businesses. The progrems 
include Crop ond Field 
Management, Livestock 
Management, and Grain Ele- 
votor Manogement, among 
others. The programs are in- 
tegrated with each other, 
and with the Peerless Ac- 
counting ond Manogement 
Anolysis System, e financial 
management system which 
allows for both book value 
and fair market value ac- 
counting simultaneously, as 
well es unlimited Enterprise 
Accounting with TEFRA 
and GAAP compliance. 
Future releases within 
the AgriSystems series will 
include programs for specif- 
ic farming applications and 
farm types, soil types and 
fertilizer formulations, re- 
gionel variances and crops. 
(List Price: $500- $1,800, de- 
pending on module} 
Requires: 128K, two disk 
drives, PC-DOS. 
Peerless AgriSystems 
Softwore Div. 
Box 10339 
San Antonio, TX 78210 
(512)533-1274 
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New On The Market 


PolyLibrarian 
A software development 
tool for programming using 
the PC-DOS (MS-DOS) oper- 
ating system. PolyLibrarian 
organizes releted object code 
modules (.O8J files) into a 
single llbrary (.LIB file). The 
IBM PC Linker can then au- 
tomatically select only the 
modules needed to contruct 
an executable program. 
PolyLibrarian works with 
any compiler or essembler 
that uses the IBM PC Linker. 
Programmers can reduce 
code size, simplify struc- 
tured programming, con- 
struct libraries, or examine 
and reorganize existing li- 
braries. (List Price: $99) 
Requires: 64K, one disk 
drive, PC-DOS. 
Polytron Corp. 
P.O. Box 787 
DS 2-203 
Hillsboro, OR 97123 
(503)640-2875 
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Super*List Monoger, 


Pinnacle Saftware 


SUPER: 1»: 
MANAGE 





SUPER*LIST 
MANAGER 

A database manegement 
program incorporating sort/ 
select functions and e word 
processing system. The pro- 
gram’s structure utilizes pre- 
defined formets, record ley- 
out, and item definitions. 
SUPER*LIST MANAGER el- 
lows the user to print dis- 
play screens with a single 
keystroke. Its sort/select 
function selects through up 
to 2,400 records using eny 
database item on file, with 
up to four levels of selection 


criteria. 


The word processing 
functions allow the user to 
compose and store up to 15 
formatted reports, to com- 
bine form letters with names 
end eddresses stored in the 
detebase component, end to 
edit existing letters or create 
new ones. SUPER*LIST 
MANAGER can be used for 
such applications es warran- 
ty records, subscriber lists, 
real estate listings, personel- 
ized records, word process- 
ing, end direct meil. (List 
Price: $249) 

Requires: 64K, two 320K 
drives, PC-DOS 1.1, moni- 
tor, printer. 

Pinnocle Softwore Systems 
P.O. Box 1220 

Ft. Collins, CO 80522 
(303)224-5061 
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MUSE 

A word processing program 
capable of printing out doc- 
uments exactly es they ep- 
peer on e user's displey. 
MUSE feetures include e 
spelling checker; e meiling 
list processing capebility; an 
abbrevietion glossary; col- 
umn move, copy end erase; 
decimel tebs; hyphenetion; 
copying and moving of por- 
tions of documents; and ¢ 
high speed cursor move- 
ment control system. 

More edvanced feetures 
include cursor-controlled 
document selection and de- 
letion, e document recovery 
fecility, and document en- 
cryption. MUSE elso offers 
the user the flexibility of 
converting MUSE files to 
DOS files, of customizing 
menus and dictionaries, and 
of eccessing MUSE in sever- 
el different langueges. (List 
Price: $595) 

Requires: 256K, two 320K 
drives, PC-DOS 1.1 or 2.0, 
monitor. 

MARC Softwore Internotion- 
ol, Inc. 

260 Sheridon Ave. #200 
Polo Alto, CA 94306 
(415)326-1971 

TWX: 910-373-2013 
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BasicWindow 

A progremming develop- 
ment tool thet ellows BASIC 
application programmers to 
generete customized screens 
for new programs. Bosic- 
Window consists of e Screen 
Editor, for designing end en- 
tering custom screens; 
Screen Driver, which the 
user includes in BASIC ap- 
plications programs to per- 
form BosicWindow opera- 
tions; and a Mecro Proces- 
sor, which can trenslete the 
BosicWindow request state- 
ments in the user's epplica- 
tion into actual BASIC state- 
ments. 

To eccess and use @ 
screen in an application, the 
user includes BosicWindow 
mecro stetements into his 
BASIC program, end com- 
piles the program using the 
included BosicWindow Mec- 
ro Compiler. The result is a 
copy of the user’s program 
with all of the BosicWindow 
commands translated into 
standard BASIC languege 
stetements. (List Price: 
$99.95) 

Requires: 64K, one disk 
drive, PC-DOS, 80-column 
monitor, BASICA or BASIC 
Compiler. 

G. Freeman & Co. 

Softwore Design Group 

15 Albin Rd. 

Stomford, CT 06902 
(203)327-9868 
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Peeks ’n Pokes for the 
1.B.M. Personal 
Computer 

A collection of 50 programs, 
aight utilities, and tech- 
niques for programmers to 
perform functions otherwise 
unavailable from BASIC or 
Pascal. The package in- 
cludes a disk and 38-page 
manual, illustrating the use 
of BASIC PEEK, POKE, ENP, 
and QUT functions to access 
and modify system informa- 
tion. Also included are gen- 
eral-purpose assembler sub- 
routines used to perform 
DOS and BIOS function 
calls, read the file directory, 
and determine the amount 
of space on a disk that has 
been used and that is still 
available. 

For the Pascal program- 
mer, assembler subroutines 
that perform the same func- 
tions as those listed above 
are included. Sample pro- 
grams demonstrate the use 
of these functions and the 
use of the DOS/BIOS sub- 
routine. 

Eight utilities are includ- 
ed on the disk to perform 
such functions as clearing 
the screen, swapping moni- 
tors, and displaying date 
and time. (List Price: $30) 
Requires: 64K, one disk 
drive, PC-DOS, 80-column 
monitor. 

Data Base Decisions 
14 Bonnie Ln. 
Atianta, GA 30328 
(404)256-3860 
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Peeks n' Pokes, Dato Bose Decisions 


Entrepreneur Software 
| A parity error handiing util- 


ity program designed to re- 
set the parity error detection 
circuitry and report the con- 
dition to the user via the 
monitor instead of halting 
the machine. 

UltraBOOT, a dynamic 
memory allocation utility, 
and UltraF AST, a flexibie 
disk RAM emulator, are also 
included. (List Price: $39.95) 
Requires: 64K, one disk 
drive, PC-DOS 1.1. 

Daystar Systems, Inc. 
10511 Church Rd., #L 
Dallas, TX 75238 
(214) 341-8138 
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Series 

A series of six software 
packages, consisting of Visi- 
Calc templates and fiies in 
DIF format. Designed for use 
in starting up new small to 
medium-sized businesses, 
the programs are keyed to 
200 business books, cover- 
ing specific industry infor- 
mation for a range of small 
businesses. 
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Package ONE, for 30 
“business service” busi- 
nesses, covers consulting 
firms, print shops, publish- 
ing. video production, em- 
ployment and travel agen- 
cies, advertising, seminar or- 
ganizing, among others. 
Package TWO works with 
30 books aimed at "consum- 
er service” fields, such as 
day care centers, car rental 
agencies, coin laundries, au- 
tomotive services, and simi- 
lar services. 

Package THREE, used 
with 24 books, covers the 
food and Leverage industry. 
FOUR deais with 20 busi- 
nesses with unique facilities 
requirements, such as physi- 
cal fitness centers, video er- 
cades, and dance studios. 

Pockage FIVE is aimed at 
retail merchandizing, and 
examines the operations of 
more than 50 different busi- 
nesses. SIX is designed for 
use by those interested in 
up to 50 low start-up cost 
businesses, such as mail or- 
der, street vending, craft 
sales, and the like. (List 
Price: $75-$95, depending 
on package) 

Requires: 64K, one disk 
drive, VisiCalc. 
Entrepreneur Magazine 
3211 Pontius Ave. 

Los Angeles, CA 90064 
(213)478-0437 
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New On The Market 


L.LF.E. Goals 

A financial investments 
analysis program allowing 
professional investments ad- 
visors to produce a detailed, 
custom Financial Plan for 
each of their clients. Plans 
produced by the program 
run 18 to 26 pages, and con- 
sist of explanation and anal- 
ysis of the client's present 
and proposed financial situ- 
ations. 

Analyses generated in- 
clude a financial statement, 
monthly budgeting profile, 
investment performance, 
college funding needs, ef- 
fects of inflation, life insur- 
ance needs, retirement capi- 
tal needs, asset diversifica- 
tion, Individual retirement 
accounts, five year tax plan- 
ning, and home refinancing. 
Federal income tax and So- 
cial Security retirement and 
survivor benefits are auto- 
matically computed. (List 
Price: $945) 

Requires: 64K, twa disk 
drives, CP/M or MS-DOS, 
SuperCalc, WordStar, Mail- 
Merge programs. 

Kinnaird SoftPlans 

2953 N.E. Brogden St. 
Hillsboro, OR 97123 
(503)840-2875 
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The Work 
Management System 
A program designed to as- 
sist field operations manag- 
ers in work scheduling, 
evaluations, and productivi- 
ty, to help justify capital ex- 
penditures, allocate re- 
sources, and develap work 
plans. The Work Manage- 
ment System is intended 
primarily for use by municl- 
palities, and can provide 
data in both wark backlog 
and work performed for 
such areas as streets, sanita- 
tion, parks, buildings, utili- 
ties, airports, end traffic 
control. It can be adepted 
for use in plant and facili- 
ties maintenence, grounds 
maintenance, and construc- 
tion work. (List Price: 
$3,950, including perpetual 
license, technical installo- 
tion, and six manths soft- 
wore mointenance) 
Requires: 128K, 2MB Hard 
Disk, PC-DOS, dBASE Il. 
LWFW Group 

12700 Park Central, #1805 
Dallos, TX 75251 
(214)233-5561 
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Decision~ Analyst, Executive Software 


Decision~ Analyst 
A program providing busi- 
nessmen with the ability to 
analyze complex problems 
where there are many alter- 
natives and/ar criteria to be 
examined and evaluated. 
The program takes the 
user through eight menu-se- 
lected sections including 
problem definitian, state- 
ment of decislon purpose, 
estabiishing and weighing af 
“want” and “must” criteria, 
calculetion of critical val- 
ues, defining elternetives, 
weighting and scoring alter- 
natives against criteria, as- 
sessing possible edverse 
consequences, and final 
conclusions and choice. 
(List Price: $139) 
Requires: 96K, one disk 
drive, CP/M-86 or PC-DOS, 
80-column moniter, 80-col- 
umn printer. 
Executive Softwore, Inc. 
Two N. Stote St. 
Dover, DE 19901 
(705)722-3373 
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4CaST/1 
A business forecasting pro- 
gram incorporating eight dif- 
ferent techniques, with the 
capability of displaying fore- 
casts in colar graphics. 
Transform utiiities allaw the 
user to develap custom fore- 
casting techniques to add to 
those pre-progremmed. 
4CoST/1 can be linked to 
spreadsheet programs such 
as VisiCalc, and can accept 
data downloaded from 
mainframe systems. (List 
Price: $725) 
Requires: 128K, one disk 
drive, PC-DOS, color/graph- 
ics adepter, monitor. 
HEURIX Computer Products 
P.O. Box 9227 
Morristown, NJ 07960 
(201)267-2806 
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PEAR Technical 
Analysis 

An investment analysis pro- 
gram that can help a user 
identify profitable strategies 
for trading and investment. 
The program is divided into 
subcomponents that provide 
graphics, modeling, evalua- 
tion, and data retrieval. 

With PEAR Technical 
Analysis, the user can create 
decision rule models, evalu- 
ate the performance of mod- 
els over any time period, 
and analyze price data using 
a range of graphics generat- 
ing capabilities. 

Automatic pricing data 
can be obtained through 
DIAL/DATA, which gives 
users access to the Merlin 
database of daily and histor- 
ical price information for se- 
curities, commodities, 
stocks, options, bonds, gov- 
ernment issues, mutual 
funds, and financial futures. 
(List Price: $1,450; DIAL/ 
DATA prices varioble, de- 
pending on dota requested) 
Requires: 128K, two disk 
drives, PC-DOS or p-System, 
Hayes Smartmodem. 
Remote Computing Carp. 
1076 E. Meadow Cir. 

Palo Alto, CA 94303 
(415)494-6111 


CIRCLE 753 ON READER 
SERVICE CARD 


Personal Computer 
Data Interface (PCDI) 
An integrated telecommuni- 
cations, database manage- 
ment, and graphical analysis 
program. PCDI is configured 
to communicate with IBM’s 
VM/370 operating system, 
though it may be modified 
for other systems. The pro- 
gram can automatically re- 
trieve data from a main- 
frame system at either 300 
or 1200 baud, in either AS- 
CII or EBCDIC/correspon- 
dence codes. Data compres- 
sion techniques incorporat- 
ed in the program effective- 
ly increase transfer rates be- 
tween mainframe and the 
user’s system. 

The program's data man- 
agement facility includes 
two-dimensional tables for 
time-series variables, refer- 
enced in common English. 
A full screen editor allows 
scrolling, global editing, and 
subsetting. PCDI automati- 
cally keeps track of the 
user's data files, and an ex- 
port feature allows data files 
to be reformatted for entry 
into VisiCalc and other ap- 
plication programs. 


The graphical analysis 
section of the program al- 
lows the user to create 
charts with text, and up to 
two charts may be displayed 
simultaneously. Pie charts 
and histograms can be 
scrolled to allow the view- 
ing of up to 208 periods of 
data per variable, and alter- 
nate Y-axes are supported, 
allowing analysis between 
differently scaled variables. 
Data can be projected for- 
ward an additional twenty 
periods, using the least 
squares method. 

Text and/or graphics can 
be printed at any time using 
an IBM or Epson printer. 
(List Price: Unlimited corpo- 
rate license fee $30,000; 
monthly rental $800; Single 
user package $250) 
Requires: 256K, 5Mb hard 
disk, PC-DOS 1.1 or 2.0, col- 
or monitor, color/graphics 
adapter, Hayes Smartmod- 
em. 

Applied Microsystems, Inc. 
P.O. Box 632 

Roswell, GA 30077 
(404}475-0832 
(404)371-0632 
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Master Utilities Vol. 
#1 
Three utility programs al- 
lowing features upgrading of 
a user's system fitted with 
additional RAM boards. 
MASTERspooler I aiiows the 
user to assign any portion of 
the available memory to 
function as a printer spooler 
driving the serial port. Tha 
program will dump the data 
to be printed into the spool- 
er RAM, freeing the rest of 
the user’s system. MASTER- 
spooler I is similar, but 
drives the paraliel port. 
MASTERdisc is a disc 
emulation program which 
can create a second or third 
disc using RAM. All three 
utilities may be used simul- 
taneously, and each of the 
sections may be allocated as 
much RAM as required by 
the user, in 1K increments. 
The programs will show 
amount of available RAM 
still unused in the system. 
(List Price: $49.95) 
Requires: 64K, one disk 
drive, PC-DOS, additional 
RAM board. 
Microtek Inc. 
4750 Viewridge Ave. 
San Diego, CA 92123 
(619)569-0900 
TWX: 910-335-1269 
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New On The Market 


Maintenance 
Management System 
An integrated maintenance 
management package that 
allows the user to maintain 
records and generate reports 
on plant equipment, inven- 
tory control, and work order 
processing. The package 
components consist of Mo- 
chine History and Preven- 
tive Mointenance, with 
which the user can maintain 
detailed records on preven- 
tive maintenance schedules 
and work performed for 
each machine, as well as 
complete machine histories 
and repair work histories; 
Work Order System, which 
can keep track of labor, ma- 
terial, and total costs for 
each work order received; 
and Inventory Control, 
which stores and retrieves 
part numbers and other 
items in inventory, and 
which keeps track of quanti- 
ties on hand, based on 
transactions. (List Price: 
$795; manual olone $25} 
Requires: 64K, two disk 
drives, monitor, printer. 
Unik Associotes 

12545 W. Burleigh 
Brookfield, WI 53005 
(414)782-5030 
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((MEMORY/SHIFT)) 
A program designed for the 
PC-XT, allowing the user to 
have up to 9 different appli- 
cation programs in system 
memory simultaneously. 
((MEMORY/SHIFT)) also al- 
lows tha simultaneous use 
of two monitors, each dis- 
pleying a different program, 
and will allow data transfers 
between different applica- 
tion programs to take place 
with few keystrokes. (List 
Price: $99) 

Requires: IBM PC-XT; 128K, 
one disk drive, PC-DOS 1.1 
or 2.0. 

North American Business 
Systems, Inc. 

642 Office Pkwy. 

St. Louis, MO 83141 
(800)325-1485 
(314)432-6106 
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Textra 

A word processing program 
featuring block copy and 
move, global search and re- 
place, wordwrap, and merge 
from file, and which allows 
text from one file to be cop- 
ied into the file being 
edited. Characters can be in- 
serted by simply positioning 
cursor and typing, without 
the need to enter a special 
insert mode. Six delete 
functions are avallable, as 
are 21 cursor movements 
controllable from the key- 
board. 












Other features include 
paragraph reformatting, line 
shifting and centering, and 
definable margins. Printing 
functions include eutomatic 
pagination, headers and 
footers, and single sbeet op- 
erations. (List Price: $70; 
demo disk only $10} 
Requires: 64K, one disk 
drive, PC-DOS, monitor. 
Ann Arbor Softwore Assocs. 
407 N. Moin 
Ann Arbor, MI 48104 
(313)769-9088 
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Church Donations 
A program to automate re- 
cordkeeping for churches 
with up to 2,000 members. 
it allows for entry of names, 
addresses, pledge envelope 
numbers, telephone num- 
bers, a 3-character select 
code, comments, 0-to-4 
pledge amounts, and 1-to-15 
user-defined categories of 
data for each member of a 
church’s congregation. 
Church Donotions can 
produce quarterly reports, a 
complete or selective list of 
the congregation, mailing la- 
bels for ell or selected mem- 
bers, grand totals of contri- 
butions to date, and totals to 
date by individual or offer- 
ing category. (List Price: 
$275) 
Requires: 64K, two disk 
drives, PC-DOS, monitor. 
Custom Dato 
P.O. Box 1066 
Alamogordo, NM 88310 
(505)434-1098 
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BLUE Word Processor 
A color, multi-window word 
processing program that al- 
lows e user to edit up to 
eight files in up to eight 
windows simultaneously. 
Each window’s color is 
user-definable. 

The program provides 
formatting features for struc- 
tured documents, and in- 
cludes standard word pro- 
cessor features plus foot- 
notes, keystroke macros, for- 
mat macros, and hyphen- 
ation. BLUE Word Processor 
can support printer capabili- 
ties such as proportional 
spacing, micro-justification, 
underlining, italics, bold- 
face, as well as sub- and su- 
perscript. The program al- 
lows user modifications as 
needed, and uses standard 
DOS files. (List Price: $150; 
manuol alone $35} 
Requires: 64K, one disk 
drive, PC-DOS 1.1 or 2.0, 
color/graphics or mono- 
chrome adapter, monitor. 
Symmetric Software Inc. 
1805 Clemson St. 

San Bernardino, CA 92407 
(714)887-6595 
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The Agency Manager, Applied Systems 
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Micro-Mail 

An eiectronic mail system 
(E.M.S.) using microcomput- 
ers which do not need to be 
dedicated solely to the 
E.M.S. function. The system 
is menu-driven, and users 
can choose to either set 
their systems to send/re- 


| ceive messages and data as 


needed or overnight in auto- 
matic mode. The system can 
automatically dial each site 
at predetermined times, ex- 
change messages, or hold 
qhessages wild Luc 1UeWer 
is ready to receive. (List 
Price: $500 per site for first 
four stations; $400 for sta- 
tion five; $300 for station 
six; $200 for stations seven 
and up) 
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Requires: Each Station: 

256K Quadboard, two disk 
drives, PC-DOS 1.1 or CP/ 
M-86, async port, modem, 


| word processing software. 


Worner Computer Systems, 
Inc. 
52 Woodbine St. 


| Bergenfieid, NJ 07621 


(201)385-6900 
(212)395-3395 
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MICROCRYPT 

A file encryption utility pro- 
viding the user with a 
means to protect software 
files and transfers of data 
over phone lines. Encryp- 
tion keywords are created 
by the user for each fiia. 
Oniy by using these key- 
words can the fiie be un- 
locked. MICROCRYPT also 
features Encrypted file view- 
ing, which allows the user 
to examine the contents of 
an encrypted file without 
permanently decrypting the 
file. (List Price: $95) 
Requires: 64K, one disk 
drive, PC-DOS or CP/M-86. 
Sextant Systems 

P.O. Box 251 

Holmdel, Nj 07733 
(201)671-7670 
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THE AGENCY 
MANAGER 

An integrated insurance 
agency management package 
| for the PC-XT, featuring pro- 
grams to handla customer 
accounting, general ledger, 

| client data updates and file 
retrievals, over 100 different 
marketing reports and sales 
presentations aids, word 
processing, telecommunica- 
tions capabilities, utilities, 
and ACORD forms. 

| The Agency Manager al- 
lows the user to automate 
the operations of an insur- 
ance agency, with the op- 
tional capability of linking 
via telecommunications to 
insurance data networks, 
such as the Insurance Value 
Added Network System 
(IVANS). The Agency Man- 
ager includes WordStar and 
MoilMerge programs. (List 
Price: $3,750, including 
WordStar and MailMerge) 
Requires: PC/XT; 128K, PC- 
DOS 2.0, monitor, printer. 
Applied Systems 

Pouling Rd. 

Monee, IL 60449 
(312)534-5575 
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New On The Market 


Business Accounting 
Control System 
An accounting software 
package consisting of five 
programs which can be used 
separately or in unison. The 
programs—Order Entry/In- 
ventory Control, Accounts 
Receivable, Accounts Pay- 
able, Poyroll, and General 
Ledger—feature screen ac- 
cess to management reports, 
a screen capacity of up to 
132 characters (with appro- 
priate hardware), error 
checking, and controlled au- 
dit trails. 
Written in RM COBOL, 

| the Business Accounting 
Control System can operate 
under an extensive range of 
operating systems, including 
CP/M-86, PC-DOS, TURBO- 
DOS, UNIX, and XENIX. 
(List Price: $1,000-$1,500 
each module) 
Requires: 64K, one hard 
disk, 132-column monitor, 
printer. 
American Business Systems, 
Inc. 


3 Littleton Rd. 
Westford, MA 01886 
(617)692-2600 
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QUESTEXT III 

A general purpose textual 
information control pro- 
gram, Incorporating word 


| processing and database 


management capabilities. 
The program imposes tree- 
like menu structures on en- 
tered text without need for 
programming or debugging. 

QUESTEXT III allows up 
to 32,700 records, and up to 
6,000 screens are possible. 
Menus can be up to 99 lines 
each. Categories and subca- 
tegories created hy the user 
can be phrased in English, 
without abstract coding or 
keywords, and are shown 
on-screen in English—data 
structures imposed hy the 
program are invisible to the 
user. 

A mini version is avail- 
able, allowing 6 lines per 
menu, up to 40 screens, and 
up to 500 records. (List 
Price: Full version $299.95; 
minl version $49.95; manu- 
ol only $29.95) 

Requires: 96K, two disk 
drives, PC-DOS, 80-column 
monitor. 

Informotion Reduction Re- 
search 

1538 Moin St. 

Concord, MA 01742 
(617)369-5719 
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DEMI-PLAN Project 
Management System 
A project scheduling/man- 
agement program allowing 
the user to define and main- 
tain a file of project tasks 
and resources. This informa- 
tion is used to print various 
forms of Gantt charts, re- 
source histograms, and task/ 
Tesource cross-reference 
printouts. The program de- 
termines the critical path of 
a project and allows the 
project manager to introduce 
“what if” data to show the 


| effect of data and resource 


changes on a project's com- 
pletion date. (List Price: $74) 
Requires: 128K, one disk 
drive, PC-DOS, monitor, 
printer. 

DEMI-Software 

6 Lee Rd. 

Medfield, MA 62052 
(617)359-4502 
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PCNC 

A manual programming as- 
sist package for Numerical 
Control (NC) mschine tools. 
PCNC Includes a full-func- 
tion text editor for generat- 
ing NC programs, and an 
adaptive backplotting sys- 
tem that can simylate a vari- 
ety of mschine tools. Ma- 
chine-specific cycle times 
analysis can predict cutting 
times. An automstic disk 
file management system 
with RS-232 I/O permits 
DNC operation. (List Price: 
$1,495) 

Requires: 126K, one 320K 
disk drive, graphics moni- 
tor, color/graphics card, RS- 
232 tape punch/reader. 
Suburban Mochinery Inc. 
Software Div. oe 
37127 Ben Hur Ave. 
Willoughby, OH 44094 
(216)951-8974 
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| Health Risk Analysis | AMI Accounting 


| A program allowing the user 
to evaluate future life expec- 
tancy based upon entered 
vital statistics, personal hab- 
its, past medical history, 
family medical history, 
health practices, occupation, 
and other factors. Using re- 
cent Health Risk Tebles, 
Height-Weight guidelines, 
mejor medical associetion 
health recommendations, 
occupational safety informa- 
tion, and American Cancer 
Society suggestions, the pro- 
gram analyzes an individu- 
al’s risk factors, calculates 
probable life expectancy, 
then makes concrete sugges- 
tions for improving longevi- 
ty through modification of 
personal health practices, 
(List Price: Personal Version 
$59.50; Professional Version 
$259.50) 

Requires: 64K, one disk 
drive, PC-DOS, monitor. 
The Center For Medical Mi- 
crocomputing 

P.O. Box 9615 

Modison, WI 53715 
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Package 
A menu-driven accounting 
package consisting of Gener- 
al Ledger, Accounts Receiv- 
oble, Accounts Payoble, and 
Poyroll. The maximum 
number of ledger and sub- 
ledger accounts, cost cen- 
ters, transactions posting cy- 
cles, vendors, employees, 
etc., that can be handled by 
the programs is limited only 
by user's disk capacity. 

General Ledger offers a 
chart of accounts with sub- 
ledger capability and cost 
center reporting. Past period 
adjusting entries can be pro- 
cessed for any period in the 
current year. Accounts Re- 
ceivoble allows open item 
or balance forward methods 
of accounting. It allows for 
eutomatic eging with vari- 
ous categories, accepts par- 
tial payments, and prints 
statements selectively by 
customer. 

Accounts Poyable can 
operate on e cash or accruel 


| basis. Each invoice can be 


distributed to cost centers, 
due dates can be calculated 
automatically, and partiel 
payments can be made 
through the program. The 
program also allows for flex- 
ible payment selectian by 
due date, vendor, and/or 
specific invoices. 

The Poyroll program pro- 
cesses hourly, weekly, bi- 
weekly, semi-monthly, 
monthly, bonus, and com- 


| MicroHIM, Microrim, Inc 


mission pay types. It can 
compute regular, overtime, 
vacation, and sick leeve 
weges, along with other 
wage options, and allows up 
to 10 deductions per em- 
ployee. It can also calculete 
an employer's FICA, FUTA, 
and SUTA requirements. 
(List Price: Complete Ac- 
counting packoge: $1,795; 
components purchosed sep- 
orately: G/L $675: A/R, A/P, 
and Poyroll $450 eoch) 
Requires: 64K, two disk 
drives, MS-DOS. 
Automation Manogement 
5718 Westheimer, #410 
Houston, TX 77057 
(713)761-5941 
(713)781-5942 
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MicroRIM 


A relational database man- 
agement program. MicroRIM 
provides data formats, que- 
rying capabilities, unlimited 
number of records or rows, 
20 relations (logical files) 
per detebase, as well as 
screen editing and report 
writing ebilities. 

An optional Program In- 
terfoce enebles users devel- 
oping epplications software 
to reduce development time 
for software and to link to- 
gether e graup of applica- 
tions to share a common da- 
tabase. (List Price: $595; 
Program Interfoce $395) 
Requires: 256K, two disk 
drives, PC-DOS. 

Microrim Inc. 

1750 112th Ave. N.E. 
Bellevue, WA 98004 
(206) 453-6017 
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New On The Market 


ENCHANTER 
The first in a trilogy of relet- 
ed fantasy game programs. 
The player is pitted against 
Krill, an evil warlock whose 
ever-increasing powers have 
already wreaked havoc upon 
the world created by the 
program. The game's em- 
phasis is on magic. Ulti- 
mately, skilled players will 
have mastered magic so ef- 
fectively that they will be 
able to banish Krill forever. 
ENCHANTER is written 
in INTERLOGIC, a propri- 
etary programming system 
that enables players to com- 
municate with the game in 
normal English. INTER- 
LOGIC offers a vocabulary 
of 600 words, covering vir- 
tually every aspect of play. 
(List Price: $49.95) 
Requires: 48K, one disk 
drive, monitor. 
Infocom, Inc. 
55 Wheeler St. 
Cambridge, MA 02138 
{617)492-1031 
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Anti-Glare Screen, Capitol Soles 


Pick That Tune 
A game program containing 
100 popular tunes divided 
into Pop, Country & West- 
ern, Children and TV cate- 
gories. There are 16 game 
varietions, and from one to 
ten pleyers can play. 
Players bid the number 
of notes they think they will 
need to identify e tune. Us- 
ing a sound generetor, the 
game program will begin 
with the lowest bidder and 
play the number of notes 
each player has bid until the 
tune has been picked or all 
players have missed. 
Additional tune catego- 
ries with 100 tunes are 
available separetely. (List 
Price: $29.95; odditionol 
100 tunes $9.95) 
Requires: 64K, one disk 
drive, PC-DOS, Advanced 
BASIC. 
Sweoringen Softwore 
6312 W. Little York, #197 
Houston, TX 77088 
(713)937-6410 
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Financial Reporting 
System II (FRS-ID) 

A reduced-size version of 
the PDS Financial Reporting 
System, providing the user 
with a basic accounting sys- 
tem capable of producing 
general ledgers and financial 
statements. Users can at any 
time upgrade to the full Fi- 
nonciol Reporting System 
without affecting stored 
data. 

The full system allows 
for budget and last year 
comparisons, user-defined 
statement formats, as well as 
a link to Multiplon spread- 
sheets. (List Price: Bosic sys- 
tem, $600 U.S.; $750 Canodi- 
on) 

Requires: 64K, two 320K 
drives, monitor, PC-DOS 1.1 
or 2.0, 132-column printer. 
Prairie Doto Systems, Inc. 
626 Broadwoy Ave. #202 
Soskotoon, Soskotchewon, 
S7N 1A9 Conodo 
(306)384-7110 
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ACCESSORIES 


Anti-Glare Screen 
A screen composed of a 
finely woven mesh of syn- 
thetic material that elimi- 
nates glare from displey 
screens. The appearance of 
the display is altered so that 
characters appear on a dark 
background as opposed to a 
light one. Ambient light, not 
originating from the moni- 
tor, is kept from reflecting 
into the system user's eyes. 
The screen fits into the 
recessed opening of the IBM 
CRT, and can be used for ei- 
ther monochrome or color 
monitors. (List Price: $39.95) 
Copitol Soles Co. 
13740-J2 Research Blvd. 
Austin, TX 78750 
{800) 531-5255, ext. 804 
(800) 252-9146, in Tex. 
(512) 250-8757 


CIRCLE 762 ON READER 
SERVICE CARD 


Video Screen and 
Plastic Cleaner 

A cleaning solution formu- 
lated for electronics equip- 
ment, with anti-static and 
dust resistant properties. It 
will not harm glass or plas- 
tic. (List Price: $5.00 pint- 
$30 gollon) 

Nu Look Products, Inc. 
P.O. Box 4678 

Hollywood, FL 33023 
(305) 981-9330 
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UCC-4 Universal 
Charge Card Form 
A universal charge card 
form that can be prepared 
automatically by a user's 
system and printed on any 
printer accepting a 9%-Inch 
form. The forms are pre- 
printed with the scannable 
font consecutive numbers 
required by major credit 
card companies such es 

} American Express. 

The UCC-4 Form is e 
stock, off-the-shelf item, 
and is peckaged 2,500 
forms per carton. Special 
programming guides are 
available indicating print 
positions for either six- 
line/inch or eight-line/inch 
printouts. (List Price: 1-3 
cartons $95 each; 4 or 
more cartons $85 each) 
CBI Corporation 
1164 N. Tower Ln. 
Bensenville, IL 60106 
(312) 660-2880 
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Xidex Precision 
Flexible Disks 

A line of 5%-inch and 6- 
inch floppy disks, featur- 
ing a proprietary magnetic 
particle-coating formula- 
tion to achleve megnetic 
signal strength epproxi- 
mately 20 percent greater 
than industry average. The 
disks are packaged in an 
extra thick disk jacket for 
protection and durability. 
(List Price: 5%4-inch disks 
$4.50-$7.50; 8-inch disks 
$5.40-$7.20) 

Xidex Corp. 

305 Soquel Woy 
Sunnyvole, CA 94086 
(408) 739-4170 
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Precision Flexible Disks, Xidex Corp. 


Modular Computer 
Furniture 

A new line of computer fur- 
niture that expands vertical- 
ly as the user adds more 
hardware, peripherals and 
software. The modules have 
rounded edges and are fur- 
nished in Ashley Oak vinyl 
veneer with black matte vi- 
nyl accent panels. 

The full line consists of a 
Desk (CT-130), Roll-About 
Teble (CT-120), Hutcb 
(CTA-131), and Monitor 
Platform (CTA-132). The 
desk will hold a monitor, 
keyboard, disk drive end 
printer. There is also a lock- 
able security cabinet be- 
neath the top. The 44 inch 
wide work surface has a 
rear-mounted safety retainer 
edge. Wire harness clips are 
attached to the beck to orga- 


nize equipment cords. 


A coordinating hutch has 


| an 11%-inch deep top book 


shelf with an eccess open- 
ing for cords. The interior 

shelves are adjustable and/ 
or removable. 

The Video Monitor Plet- 
form (CTA-132) can be 
used on either the Roll- 
About Table or Desk to 
make a self-contained 
computer center. (List 
Price: Desk $169.95; Hutch 
$99.95; Roll-About Toble 
$79.95; Video Monitor 
Plotform $17.95) 

Bush Industries, Inc. 
312 Fair Oak St. 
Little Volley, NY 14755 
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Modular Computer Furniture, 
Bush 


LABELWARE 

A set of disk identifying la- 
bels in three types. Each 
package consists of the fol- 
lowing: 

56 1-inch x %-inch rect- 
angular tags including 
Master, Beck Up, Copy, 
General Ledger, Payroll, 
Accounts Payable, Ac- 
counts Receivable, Spread- 
sheet, Detabase, Vol #_, 
Version__, Games, etc. 

60 %-inch circular uni- 
versal symbols for Keep 
Dry, This Wey, No Smok- 
ing, No Magnets, No 
Touching. 

8 4%-inch X 1%-inch 
blank disk labels with uni- 
versal warning symbols 
suitable for both 5%-inch 
and 8-incb disks. (List 
Price: $3.00) 

The D.P. Consultant 
P.O. Box 1174 
Piano, TX 75074 
(214) 596-0594 
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New On The Market 


PUBLICATIONS 


Public Domain 
Software 

A library of public domain 
software, featuring 38 disks 
of programs for the IBM PC. 
The disks contain over 400 
programs including a ram- 
disk, spooler, numerous 
games, utilities, spreadsheet 
templates and demos, as 
well as programs for modem 
communications, disk file 
maintenance, graphics, fi- 
nanclal calculation, database 
retrieval, and education. 
(List Price: Directory of 
ovailoble programs $3.00; 
complete set of 38 disks 
$80; a set of ten most popu- 
lar disks $50) 

PC Software Interest Group 
1556 Halford Ave. #130P 
Santo Clara, CA 95051 
(408) 247-6303 
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MicroSoftwore Solutions 
by Career Aids 


MicroSoftware 
Solutions 

A catalog of microcomputer 
programs, books, eccesso- 
ries, and games. Featuring 
detailed descriptions of over 
100 products in 22 formats, 
the catalog offers programs 
and books In Word Process- 
Ing, Accounting, Time/Job 
Scheduling, Databases, File 
Management, Graphics, Real 
Estete, Tax Preparation, 
Electronic Spreadsheets, 
Medical/Legal Software, and 
Mailing List programs. (List 
Price: Free) 

Career Aids/MicroSoftware 
Solutions 

8950 Lurline Ave. 
Chotsworth, CA 91311 

(213) 341-8279 


CIRCLE 757 ON READER 
SERVICE CARD 





Applications Software 
Catal 


A catalog listing accounting 
and billing applications soft- 
ware, including receivables 
packages, general ledger 
programs, integrated ac- 
counting packages, and 
project manegement sys- 
tems. 

The catalog, designated 
Catalog B-53, lists programs 
by such professions and in- 
dustries as job costing man- 
ufecturing, home building, 
and engineering consulting. 
(List Price: Free) 
Monument Computer 
Service 
Villoge Data Center 
P.O. Box 803 
Joshuo Tree, CA 92252 
(619) 365-6668 
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U.P.S. Catalog 
A 20-page brochure describ- 
ing the power problems that 
can adversely affect comput- 
er installetions, and how 
Uninterruptible Power Sys- 
tems (U.P.S.) can eliminate 
them. 

The brochure also in- 
cludes detail specifications 
for Gould’s line of 500 VAC 
to 45K VAC single and 
three-phase systems. Battery 
selection and application 
data is also provided. (List 
Price: Free) 

Gould Inc., Power 
Conversion Div. 
2727 Kurtz St. 

San Diego, CA 92110 
(819) 291-4211 
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Learning to Use the 
PC 


A learning guide designed 
as a hands-on tutorial for 
the first-time user. It shows 
the user how to solve busi- 
ness problems, using exam- 
ples that indicate what to 
expect when beginning to 
use the PC, what the user is 
doing right, what can go 
wrong, and how to correct 
inevitable mistakes. (List 
Price: $14.95) 

Q.E.D. Information 
Sciences, Inc. 

P.O. Box 181 

180 Linden St. 

Wellesley, MA 02181 

(617) 237-5656 
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If you think $1495 for a 10 Mbyte high 
quality hard disk is a good deal, 
then wait until your computer dealer tells 
you about our $695 25 Mbyte tape back-up. 


The Pegasus 10 comes complete with all 
the software and hardware you need to 
start operations. 

If you've outgrown the storage capabilities of your IBM 
PC or compatible computer but haven't grown into the 
giant pricetags on 10 Mbyte hard disk systems, you're in 
for a surprise. 

The price on a complete 10 Mbyte system featuring the 
latest Shugart components just reached an all time low! 
For the first time, just $1495 gets you everything you 

need to start working on your hard disk system: 

@ Top quality SAG12 10 Mbyte (formatted) fixed hard disk 
(STS06 compatible) 

@ SASI controller card 

@ Software that runs on DOS 1.1 and 2.0, CP/M 86 

@ Host adapter 

@ Integral power supply 

w Cables 

@ External custom chassis with additional space for 
either our tape backup, another hard disk, or floppy 
disk drive. 

@ One year warranty 


What's the catch? 


There is none. It’s a simple matter of economics. 
Pegasus saw the growing need for mass storage, made a 
commitment to fill this need, purchased thousands of the 
finest quality hard disks, and is now passing the good 
deal along to you. 

The only thing you may be missing in buying the 
Pegasus instead of the IBM XT expansion chassis is 
something you may not need in the first place: eight 
expansion slots, a communications card, three little ini- 
tials, and an extra $2,000 out of your pocket. 


What about support? 

Pegasus and your dealer stand behind every Pegasus 
10, If your unit requires maintenance anytime during the 
one year warranty, simply return it to your dealer for 
Ttepair at no charge for parts or service. 


But don’t I need a tape backup? 
We recommend it! That's why we're offering you the 


same great deal on a 4" cartridge tape backup. We've 
watched other companies offer 10 Mbytes of storage and 
forget about the backup altogether. Our tape backup, 
which carries a 90 day warranty, retails for just $695 —a 
small price for over 25 Mbytes of formatted storage and 
lots of peace of mind. 


Where can I buy a Pegasus 10 Mbyte 
system? 

Pegasus systems are available only through dealers. 
So contact the dealer in your area who sells IBM PC or 
compatible computers. If he doesn’t have Pegasus, 
chances are he'll carry it soon. Just ask him to call us. We 
will ship him your Pegasus 10 immediately. 


Does Pegasus have larger storage 
systems? 

Absolutely. 27, 65, and 140 Mbyte systems are soon 
available from Pegasus. And the best part is that they, 
too, are breaking new ground when it comes to pricing. 
If you've outgrown 10 Mbytes of storage, ask about the 
larger capacity units. All with the same top quality 
hardware and software and full one year warranty. 








Shugart $AG12 Hard Disk Cipher $25-CT Tape Orive 
Specifications Specifications 

12,95 Mbytes unformatted 32 Mbytes untormatied 

10.416 Mbytes formatted 26 Mbytes, 1024 byte sectors 

5.0 Mbits/set transferrable 6 recording tracks 

16 2 msec access time track to track Transtee rate (read/write) 500 Kbits/ 
92 msec access time average sec 

345 tracks/inch 76 lps streaming 

Mesn Time Between Failure: 11,500 ¥a inch tape cartridge (3M DC 60A) 
power on hours ‘Standard floppy disk intertace (SA450 










orSAs5Q) 


“= 
PEGASUS 


2200 West Higgins Road « Suite 245 
Hoffman Estates, IL 60195 « (312) 843-1090 
Dealer inquiries invited. 
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the best 
VALUE anywhere 
COMMUNICATIONS SOFTWARE PACKAGE 
COMMX-PAC ~ 

* COMMX Smart Terminal and File Transfer 
Auto Dial and Logon Files for Easy Linkup 
Simple Operation Via Local or Command Menu 
COMMunications eXchange protocol for 
Timeshare, RCPM (XMODEM) and other 
COMM«X Systems (Error Free Reliability) 

® Over 60 configurations available (8 + 16 bit) 

¢ FORTRAN version available for Mainframes 

* “Midnite” Electronic Mail Subsystem 

* Infoworld Software Report Card Rated “A plus” 

© CPU License $150 - Detailed Manual $25 


Contact Your Local Dealer or 
S YA Cat! or Write For Free Brochure 
[OP HAWKEYE GRAFIX 


23914 Mobile Canoga Park Ca 91307 * 213/348-7909 USA 
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S" DISKETTES ALSO AVAILABLE 


TOP QUALITY 
S'/4 DISKETTES 


SPECIFY SOFT 10 or 16 SECTORS 








® wabash $/10 $/50 $/100 
SSDD (M13A411X) 23.00 112.00 218.00 
DSDD (M14A411X) 30.00 146.00 286.00 
® controidata_._— 
SSOD (CDC 1242-00) 22.00 106.00 210.00 
DSDD (CDC1244-00) 30.50 147,00 290.00 


® 3M scotch. 
SSDD (3M 744D-0) 22.00 109.00 213.00 
DSDD (3M 745-0) 31.00 150.00 295.00 
® verbatim_.___—_————CSCS<72 
SSDD (MD525-01-18158) 25.20 124.00 245.00 
DSDD (MD550-01- 18188) 36.50 180.00 355.00 


®maxeli__. 
SSOD (MAX-MD-1M) 28.95 140,00 270.00 
DOSDD (MAX-MDZ-DM) 39.00 192.00 380.00 
® dysan_—————— SSS 
SSDD (DYS 104-10) 6.00 177.00 350.00 
DSDD (DYS 104-2D) 41.00 202.00 400.00 


CALL TOLL FREE 800-824-7888 
(VISA, M.C., COD. ORDERS ONLY) 7 pays A WEEK 


@ CHECKS MO VISA 
MC —ADD $200 SHIP 


DENTS P.0. BOX 331 
fe ease TAX poo SARATOGA, CA 95070 
@ SURCHARGE ON ORDERS (408) 252 4210 
SHIPPED OUTSIDE USA 


Dealer Inquiries Invited 
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The ULTIMATE Backup, Anslyze & Repair Utility 
The Disk Toolkit NO IBM PC Should be Without 
Protects Your Softwere Investment 


BACKUP TOOLS: FILE TOOLS: 


© Can Backup Most Every Oiskatte © Show Oiek & Fila Ailocatlon 
© SUCCEEDS where othera lalll 


© Dlaplay & Altar Fila Data 
© Works Manually or Automatically © Rapair Damaged Diaka 

© Craate “Protectad” Diskettes © Recaver Eresed Files 

© Many Additional Analyala Tools © Altar "Hiddan’ Status 


SECTOR TOOLS: a ma 
 Examine/Print Sector Ota HACKER TOOLS: 


© Modify (ZAP) Sectar Date © Modily Floppy Olak Controller 
© Compara, Capy & Zero Sectars Perametara 

® Search Sectors For Data © Supports All FOC R/W Commands 
DISK MECHANIC works with all stendard 18M PC disk formats Including 
“protected” diskettes with misad track and sector sizes, blank and high track 
termaiting, CAC errors, snd single or doubis sided drives. DISK MECHANIC 
requires an IBM PC with 128K of memory or COMPAQ with 192K of memory, DOS 
1,19, and 2 Hoppy disk drives. DISK MECHANIC includes @ detailed 48 page 
Instruction manual, To Order DISK MECHANIC send check or money order tor $70 
plus $3 for shipping (Msss. res. add soles tax.) io: MLI MICROG YSTEMS, Box 025, 
Framingham, Mass. 01701 of Call (S17) 926-2055 for Msstercard or VISA orders 
Dealer/Distributor inquiries welcome. ©1983 MLI MICROSYSTEMS. 


TSS SS 
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miable At Your Local 
BM PC-Digital Research Dealer 
INTERNATIONAL DISK 
7246 Remmet Ave., Ste. 101 
Park, CA 91303 
(213} 992-054 9 (213) 704-6518 
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PASCAL PAK™ 
FORTRAN PAK™ 


FOR THE IBM PC* 


give you what IBM left out. 


++ cursor control 

-- scroll windows 

++ function keys 

- - monitor switch 

-- color 

+> graphics 

++ text 1/0 

++ character attributes 

-- demonstration program 
-- thorough documentation 


Both packages include assembly language source code 
files. 


ONLY $75 each 


Call or write for information. To order direct send $75 
each plus $2 shipping. Check, money order, purchase 
order, VISA and MasterCard accepted 


SVT LT (312) 955-4539 
1400 East 55th Place, Suite 512, Chicago, iilinois 60637 


® Registered trademark of tnternelronal Qusiness Machines Corporation 
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MATCH 

KNOWLEDGE WITH 

YOUR PERSONAL COMPUTER. 

TEST YOUR MEMORY...CAN YOU ANSWER 

ALL THE QUESTIONS? NOW—A GAME THAT ENTERTAINS 
AND TEACHES FOR THE WHOLE FAMILY. 


Taiv Quiz 


"The intellectual computer gamez 


improve your knowledge es you increase your score 

TRIVQuIZ™ ts aunque computer game that provides hours of fun. while educating 
the player The more you leam.the higher you score With three levels of challenge 
and up to one thousand questions on each diskette, even the young computer 
enthusiasi will find TrvQua™ a atmulating new way to jaam 

TrivQuiz- offers individual or competitive play Each player canselect eskillievel 
sured to his or her expertise and be scored accordingly Severe! varietions of 


TrivQuiz™ provide alternate methods ot play with even greeter challenge 

TrtvQuiz~, The basic game includes four categories. 

1 Entertamment 2 Sports 3 Geography 4 General Knowledge 
Send m the coupon end press enler ie play 


t would kke to order the fi wing for my (check one) 
IBM Personal Computer (64k) CO Apple 11 (64 
TrvQuiz™ basic game ($29.95 each) Qty _ 
includes. Entartomment Sports, Geography, and General oaedse 
Additonal cetagory diskettes ($12 95 each) 
Current Events 


Broadway 
History and Geography 
Music 


Entertainment I 
Total Pnce 

Please add $3 00 for postage end handling Full purchase price refunded it not 
completely setistied 

Send this coupon with check of money order to” 

MRM Enterprises, 21115 Devonshire Street, Suite 250, Chatsworth, CA91311 
TewQuiz 's 2 trademark of MRM Entarpn ness / Ape re teh nachna Inc 

18M PC 18 & trademark of Intarnano po 





If you use DOS, 
you need this program. 


Do a DIR. Look at the size of your program 
files. You are seeing wasted space. The 
Realia Spacemaker™ shrinks your COM 
and EXE files. No more wasted space. 


How it works: Uninitialized (binary zero) 
areas are compressed, and the relocation 
entries are eliminated. When executed, 
the program expands and relocates itself, 
recreating the original program. 


Realia Spacemaker™ $75 (ppd.) 
Talk to DEC® equipment? Use the Realia 


Termulator™. Full VT100/VT52 emulation 
and file transfer capabilities. 


Realia Termulator™ $95 (ppd.) 


® COD Shipments ® Quantity Discounts 


EAUIA .:: 
346-0642 


fly {a 10 South Riverside Plaza 
ws Chicago, Illinols 60606 
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WATSOFTPRODUCTSINC 


A subsidiary of the University of Weterioo 
Announces 


Waterloo 
NetWorkStation 
Tools 


Editor 
* full-screen 
* colour support 
* function keys 


Host Communications 
* VM/370 CMS, RSTS/E, VAX/VMS 
* file transfer micro to/from host 
* access host files from micro programs 


Terminal Emulation 


For furthar information contact: 


WATSOFT Products Inc ($19) 886-3700 

158 University Ave W., Telex No.: 06-955458 
Watertoo, Ontano 

N2i 3E9 
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CP/M 
GRAPHICS 
SOFTWARE 


PLOTWARE-z 


EN 
er ax 


Ce LEIS 


is i, is 


On ALTOS, APPLE, 
OSBORNE, ZENITH, 
and most others. 


THE MOST COMPLETE: 
Use THREE ways 
1 “MENU” GRAPHICS (easy, friendly) 
2 “COMMAND FILES” (powerful, flexible) 
3 “COMPILER LINKED” (Fortran, etc } 
Use on most CRT's, dot matrix printers, 
plotters, word processing printers 
THE MOST PROVEN: 
2 years in ihe held 
THE MOST IMPLEMENTED: 
1 8 bit and 16 bit machines 
2 USER MODIFIABLE 
3 many applications programs 
$399 complete 
$35 manual only 


VISA, MC, COO. CHECK.MO 


THE ENERCOMP 
COMPANY 


P.O. Box 28014 


Lakewood, Colorado 80228 
(303) 988-1648 


Also Avaliabie Through 


WESTICO 


The Software Express Service 
25 Van Zant Street ® Norwalk, Connecticut 06855 


(203)853-6880 © Telex 643788 


and selected dealers 





CIRCLE 203 ON READER SERVICE CARD 


CLUB NEWS/EDITED BY SUSAN HURLEY 


Clubs, bulletin boards, and newsletters enable PC 
users to capitalize on their fellow users’ knowledge. 


PC User Groups 


This list provides the names and addresses of PC User 
Groups worldwide. You can check this list to locate other PC 


aficionados in your area. 


ALABAMA 


Birmingham User Group 
Chet Ellis 
ComputerLand 
215 W. Valley Ave. 
Birmingham, AL 35209 
(205) 942-8085 


The Greater Gulf Coast Users Group 
Jim McGinnis 
124 Meedow Wood Loop 
Daphne, AL 36528 
(20S) 826-9558 


ALASKA 


Anchorage User Group 
Mark Bolzern 
c/o General Computer Services 
213 W. Sixth Ave., #11 
Anchorage, AK 99501 


ARIZONA 


The Phoenix IBM PC Users Group 
Fred Linch 
P.O. Box 44218 
Phoenix, AZ 80564 
{602) 954-7519 


1BM PC User Group 
Theresa Baudier 
P.O. Box 1489 
Tucson, AZ 85701 
(602) 622-4751 


Phoenix IBM-PC Users Group 
P.O. Box 44218 
Phoenix, AZ 05064 
(602) 954-7519 


CALIFORNIA 


Sacramento IBM PC Users’ Group 
2644 Wright St., #135 
Sacramento, CA 95825 


IBM PC Users Group of 
Santa Maria 
Ray Smyer 
575 Ferndale Dr. 
Santa Maria, CA 93455 
{80S) 937-7490 


San Diego IBM User Group 
Michele Albright 
4005 Isle Dr. 
Carlsbad, CA 92008 
(714) 434-1608 


Stanford /Palo Ajto User Group 
Linda de Sosa 
P.O. Box 8292 
Stanford, CA 94305 
(415) 856-6281 


San Diego Computer Society 
John Field 
1384 Caliente Loop 
Chula Vista. CA 92010 
(714) 421-9686 

IBM PC User Group 
Lee Wersel 
7255 Orchard Dr. 
Gilroy, CA 95020 

Beach Cities IBM PC Users Group 
Phil Root 
6242 Moonfield Dr. 
Huntington Beach, CA 92648 
(714) 847-6369 


Modesto-Turlock PC User Group 
Liz Leedom 
Box 1122 
Modesto, CA 95353 
(209) 523-4218 
(209) $78-2388 


PC will publish o periodic listing of PC user groups ond their octivities. Drop o line to 
Club News, PC, One Pork Ave.. New York. NY 10018. New groups ond oddress chonges 
ore shown in boldfoce. 
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IBM Users Group of California 
Nail Zachary 
P.O. Box 4138 
Los Angeles, CA 90028 
(213) 937-1314 


North Orange County IBM Club 
c/o Glenn A. Emigh 
1533 Sherwood Village Circle 
Plecentia, CA 92670 
(714) 996-4464 


Diebio Veiiay PC 
Aifred Hunt 
P.O. Box 23764 
Pleasant Hill, CA 94523 
(415) 687-8037 


Adventurers Anonymous 
Micheel Eddy 
P.O. Box 6286 
Rancho Senta Fe, CA 92067 


Cubic Computer Ciub 
Pete Neison 
P.O. Box 80787 
San Diego, CA 92138 
(714) 453-4953 


San Francisco IBM PC User Group 
Burt Alcantre 
4411 Geery Blvd., #33 
San Francisco, CA 94118 
{415) 922-4018 


U.C. San Francisco User Group 
Bruce Stagnar 
UCSF U-76 
San Francisco, CA 94143 
(415) 666-1409 


PC Club 
Max Brioski 
1880 Californie St., #12 
San Francisco, CA 94109 
(415) 775-8882 


Pomona Valley [BM PC User Group 
Roy Livingston 
10282 Felipa St. 
Montcleir, CA 91763 
(714) 624-9194 


Bay Area Usar Group 
Christian Du Lac 
P.O. Box 155 
San Francisco, CA 94101 
(415) 866-4647 


Santa Barbara City College Computer 
Scianca Department 
Stu Swartz 
721 Cliff Dr. 
Santa Barbara, CA 93109 
(805) 966-2919 


Silicon Valley Computer Club 
Peter Harris 
510 Lawrence Expressway 
P.O. Box 686 
Sunnyvele, CA 94086 
(408) 248-9057 


Sen Fernendo IBM PC Users Group 
David Nussbaum 

11558 Riverside Dr., #207 
North Hoilywood, CA 91602 









Peninsular IBM PC Users Group 
c/o Friendly Software Corp. 
376 El Camino Raai 
San Carlos, CA 94070 


Greatar South Bay IBM PC Users Group 
P.O. Box 665 
Lomita, CA 90717 
(213) 325-7533 


Thousend Oaks Personel Computer Club 
(TOPCC) 
c/o ComputarLand 
171 E. Thousand Oaks Blvd. 
Thousend Oeks, CA 91360 


Rancho California Computer Club 
P.O. Box 651 
Temecula, CA 92390 


IBM Personal Computer Club 
P.O. Box 99130 #162 
San Francisco, CA 94109 


COLORADO 


Denver User Group 
Stava Leibson 
4040 Greenbriar Blvd. 
Boulder, CO 80303 
(303) 494-4062 


Colorado Springs 1BM PC User Group 
Cleveland Bell 
17665 Shahara Rd. 
Monumant, CO 80132 
(303) 576-2602 


CONNECTICUT 


IBM Parsonal Computer Usar Club of 
Stemford 
Dave Foulgar 
69 River St. 
New Caanan, CT 06840 
{203) 966-9378 


IBM PC Club 
Colette B. Squires 
P.O. Box $45 
Storrs, CT 06268 


Central Connecticut Usar Group 
Rich Peterson 
ComputarLand 
131 S. Main St. 

West Hartford, CT 06110 
(203) 561-1446 


DELAWARE 


PC Professionel Usars Group 
P.O, Box 2350 
Wilmington, DE 19899 
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Micro Frasn 


COMPUTER SYST 













MICRO FLASH HAS GROWN 


Wa have new, larger offices with a will-ceil tecility 
lor our Bay Ares Customers 


Wa've added a new TOLL-FREE Telephona Order 
Desk tor our Out-ol-State Customers! 


ALL PRODUCTS ARE FACTORY-FRESH 
AND GUARANTEE 


HAROWARE & PERIPHERALS RETAIL MICAD 


FI 

AST Rasearch MegaPlus a 

512K w/ 2S, tP, & Clock $1190 00 $975 96 
COC 9409 320K Oisk Driva $0000 28995 
Davong 3 MB ASOS Hard Disk 1995.00 1495.95 
Hayes Smartmodem t200 69900 49895 
Hayes Smartmodem 1200B 

Intarnal with Smartcom I 59900 47695 
Printars (Dkt NEC, Orabio, Dthers) S$CALLS 
Princeton Graphica Monitor 68000 57895 
Practical Paripharals 

In-Ling MICROBUFFER 64K 34900 «296.95 
Seattle 8087 Package 39500 28995 
Tandon TM100-2 320K Drive 495.00 209.95 
Diakettea - 3M, Dysan Dthers SCALLS 






























































SOFTWARE 
Applied Software VarsaForm $389 00 $291.95 
Ashton Teta dBasa it 700.00 398.95 
Continental 

Home Accountant Plus 15000 = 94.95 
Orgital Concurrant CP/M 86 36000 27995 
FINANCIER Parsonal Sarias 19500 15895 
IUS EasyWriter 11 DOS vera 35000 23495 
Litetrae Votkawriter 195.00 124.95 
Link Systams DataFax 29900 23895 
MicroPro Inlostar 49500 27495 
MicroPro Word/Mail/SpeliStar 64500 46895 
Microsolt 



















































Multiplan MS-OOS 27500 16995 
Baaic Compiler 39500 27695 
Pascal 35000 24495 
NEW MICROSOFT MOUSE 195.00 $CALL$ 
Oasis The Word Plus 15000 12995 
Paachtree GL/AR/AP $9500 37495 
RoseSott ProKkey 7500 6495 
Seitor Proect Schedular 26500 226 95 
Sorcim SuperCalc I! 19500 15895 
Software Pubbating PFS File 14000 «10495 
Software Arts TK! Solver 29900 23995 










TK! SolverPacks 10000 84.95 













MANY OTHER PRODUCTS AVAILABLE! 
PLEASE CALL FOR PRICE QUOTES! 


Pleasa send cartfred or castver'a check to our 
NEW ADORESS 


MICRO FLASH 


1110 Burnett Avenue, Suite K 
Concord, CA 94520 


Dut-of-Stata Ordars Onty (900) 458-2433 
For Price Quotes Technical Services, and 
CaO Oraers, Carr (SS) CHO-1187 


)) No Credit Card =. 
Surcharge! 
ONLY $6 00 UPS shipping/handiing 
and insurance per order 
Higher for printers & monitors—please call 
CA residents add applicable sales tax 
ttems & prices subject to change 
Minimum order $100 00 
Deater inquiries welcomed 
— oe oes ee ee ee ee ee 
PP ves, \"sent to be » Micro Floshect Pieces band me: 





































































Shipping Handling, Sates Tax = 

Total Enctosed —— 

| Ship to | 
Name 

Address ——--—~ ! 

Cry, State. Zip —. 7 

Phone # { >— = 


CIRCLE 315 ON READER SERVICE CARD 








It's simple. . . 
CALL & SAVE MONEY 


1-800-841-0860 
CONVENIENT ORDER ENTRY, 


TELEMARKETING 
TO SAVE YOU MONEY 


SINCE 1978 


We sell IBM-PC Compatables 


EAGLE COLUMBIA CORONA 
PC PORTABLE PC 


TRS-80 COMPUTERS 
ena oooes From ‘677 


e carry the complete line of 
TRS-80 COMPUTERS 


$CALL 


BEE canone 


QUADRAM 


COMREX 
Verbatim’ 


MICROTEK 
Usi 


¢ Discount Price List 
® Information Kit 


MICRO MANAGEMENT SYSTEMS 
TELEMARKET DEPT. 40 
2803 THOMASVILLE RD. E. 
CAIRO, GA. 31728 


ALL PRODUCTS WE CARRY ARE BRAND NEW AND 
COVERED BY MANUFACTURER SPECIFIC WARRANTY 
PRICES AND PRODUCTS SUBJECT TO CHANGE 





Ge 8 Info 912.377-7120 
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DISTRICT OF COLUMBIA_ INDIANA 

IBM PC Special Interest Group ComputerLand User Group 
4910 43rd St. N.W. Susao Shields 
Washingtoo, DC 20018 ComputerLand 

CompuServe: 5450 N. Coldwater Rd. 
Mike Todd, 70001,1264 Fort Wayna, IN 46825 
Wes Meier, 70215, 1017 (317) 259-7892 

Financial Institutions Users Group of the | BM PC Users Group, Inc. 
D.C. Metropolitan Area P.O. Box 68271 
Gary Eiserman Indians polis, IN 46268 
First American Bank, N.A. Northern Indiana IBM PC Users Group 
740 15th St., N.W. Dr. Terry Alley 
Washington, D.C. 20005 318 N. Ironwood Dr. 
South Bend, IN 46815 
(219) 289-5506 

IBM PC User Club 
Jo Spangler 
Microbase Software, Inc. 
P.O. Box 40353 
Indianapolis, IN 46240 
(317) 877-4304 

South Bend PC Club 
Thomas R. Lafree 
19525 Cleveland Rd. 
South Bend, IN 46637 
(219) 277-3344 


- The North East Indiana IBM-PC Users 


9904 Gosheo Rd. 
Ft. Wayne, IN 46818 


FLORIDA 


IBM Personal Computer Users’ Group 
Wystt Bell 
The College of Boca Ratoo 
3601 N. Military Trail 
Boca Raton, FL 33431 


Manasote IBM-PC User's Group 
Richard Reynolds 
1102 Mallorca Dr. 
Bradeoton, FL 33529 
(813) 792-5400 


GEORGIA 


Atlanta IBM PC SIG 
P.O, Box 78518 
Atlanta, GA 30358 


IOWA 

Cedar Falls User Group 
Lee Ann Moore 
Black Hawk Village Shopping Center 
Cedar Falls, LA 50613 


IBM PC Users Group 
P.O. Box 248 
Des Moines, IA 50301 
Attn: Gary Wilcox 
(515) 967-5680 
Hawkeye-PC 
Ben Blackstock 
385 Collins Rd. N.E., #201 
Cedar Rapids, LA 52402 
(319) 393-5418 
Bulletin board: 
(319) 363-3314 


HAWAII 


Hooolulu IBM PC Users Group 
Doug Long 
P.O. Box 22967 
Honolulu, HI 96822 


IDAHO 


Idaho PC User Group 
Bruce Burns 
ComputerLand 
687 S. Capitol Bivd. 
Boise, ID 63702 
(208) 344-5545 


KANSAS 


Topeka Library User Group 
Hinton 
Topeka Public Library 
515 W. 10th St. 
Topeka, KS 66604 
Wichita IBM PC Users Group 
P.O. Box 16422 
Wichite, KS 67218 


ILLINOIS 


Autumn Chapter User Group 
James L. Szafranski 
5195 Castaway Ln. 
Barrington, IL 60010 
(312) 934-8133 
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KENTUCKY 


Louisville Users Group 
Clyde Jenkins 
Capitol Holding Corporation 
680 Fourth Ave. 
Louisville, KY 40202 
(502) 584-8157 


Bluegrass IBM PC Users Group 
Diane Skoll 
Computing Center 
Rm. 72 MeVey Hall 
University of Kentucky 
Lexington, KY 40508-0045 
(606) 257-2900 


LOUISIANA 


New Orleans Personal Computer Club 
3517 19th St. 
Metairie, LA 70002 


MARYLAND 


VO News 
c/o Dete Unlimited 
9 Congressional Ct. 
Baltimore, MD 21220 


Lutherville User Group 
Bob Roswell 
1516 York Rd. 
Lutherville, MD 21093 
(301) 337-5555 


Baltimore 1BM PC Users Group 
1910 Trout Ferm Rd. 
Jarrettsville, MD 21084 


Capital User Group, Inc. 
Jan Withro 
P.O. Box 3189 
Gaithersburg, MD 20878 
(703) 978-1530 


MASSACHUSETTS 


MMS-Forth 
Miller Microcomputer Services 
61 Lake Shore Rd. 
Natick, MA 01760 
(617) 653-6136 


MICHIGAN 


Southwestern Michigan IBM PC Users 
Group 
R. K. Schmitt 
2320 Crosswind Dr. 
Kalamazoo, MI 49008 
(616) 349-5381 


Darrell Frappler 
South Eastern Michigan Computer 
Organization IBM SIG 
P.O. Box 02428 
Detroit, MI 48202 
(313) 532-1390 


Grosse Pointe IBM PC Users Group 
Michael S, Skaff, Ph.D 
585 Saddle Ln. 
Grosse Pointe Woods, MI 48238 


MINNESOTA 


Minneapolis User Group 
Peter LeNeeu 
100 N. 8th St. 
Minneapolis MN 55403 
(612) 339-3233 


MISSOURI 


Columbia PC Users Group 
Jennifer DuPont 
5571 E. Rocky Mountein Ave. 
Columbia, MO 65201 
(314) 474-1773 


IBM PC Users Group of St. Louis 
Dave Zumbro 
P.O, Box 837 
St. Louis, MO 83188 


NEW HAMPSHIRE 


Portsmouth PC Users Group 
Cynthia W. Harriman 
57 South St. 
Portsmouth, NH 03801 
(603) 436-1808 


TEKTRONIX 
4010 
TERMINAL 
EMULATOR 


PC-PLOT-III 


THE GRAPHICS LINK 
BETWEEN THE IBM PC 
AND YOUR COMPUTER NETWORK 


© Complete Cammunications Package 
* Full 4010 Emulotian 
* Menu or Command Setup Modes 
* Auto Dial, Auta Logon 
® Save Picture Files on IBM 
© Hewlett-Packard 7470A Platting 
@ Upload, Dawnload ASCII Files 
® Multiple Terminals Emulated 
4010 Only 
4010 + ANSI X3 64 (VT-100) 
4010 + CompuServ Executive 
@ Selectable Graphics Boords 
(BM Coler/Graphics Board 
640 x 200 Monochrame 
320 x 200 4 colars 
Plontranics PC-+ Board 
640 x 200 Monochrome 
640 x 200 4 calors 
320 x 200 16 colors 
Hercules Camputer Praducts 
750 x 350 Monochrome 
© NOT Copy Protected, can be used 
with PC, PC-XT, DOS 1.1 or 20 


Increase the utility of your ISM Personal Computer 
by using it as o graphics terminal in your local 
computer network or dial-up service PC-PLOT will 
work with Precision Visuals DI-3000, SAS Graph, 
ISSCO's Ditpia & Tell-A-Graph, Tektronix PLOT. 10, 
Chemical Abstracts On-Line, Questel DARC2, 
and ony ather program that generates Tektranix 
4010 campatible commands. All Tektronix 4010 
commands are implemented including interactive 
cursar reporting The colar modes utilize the 
Tektronix 4027 color and palette select commands 


PC. PLOT is a field- praven progegm with hundreds 
af capies in ute every day by majar universities 
and Fartune 500 campames If you have on IBM 
Persanol Computer, you cannot offard ta be 
without PC-PLOT. Il). 


PC.PLOT-IN requires an IBM-PC, 64k minimum, 
1 disk drive, graphics adapter {one af the three 
specified), and on asynchranoys cammunicatian 
adopter which can be either [8M ar an o multi. 
functian aptian card which are available fram 
mony vendars. 


PC-PLOT-II1 is available far same-day delivery 
from MicraPlat Systems ond will soon be in stock 
at leading computer stores acrass the country 
VISA/MasterCard, purchase arders from D&& 
rated campanies, and checks are accepted for 
payment We will also ship UPS/COD Far instant 
shipment, coll Steve Bean of 614.882.4786 with 


NEW JERSEY yaur purchase order or credit card number. 


Personna Computer Association, Inc. The Sate pla adel Noh hall eg 
Int'l Association for Users of the PC tions program to gain access to CampuSery, The 
Larry Collison Source, ar other time-share netwark PC-PLOT- Ill 

P.O. Box 759 


ts supplied ona single sided diskette and includes 
Point Pleesent, NJ 08742 @ camprehensive user's manual with both a 
(201) 840-0300 


tutorial appraach far new users plus a technical 
description af the program and cammand struc- 
North Jersey IBM PC Club 
Irving Lang 


tures far systems pragrammers. 
7 West 45th St. 


New York, NY 10036 


SIG/86 
Joseph Boykin 
47-4 Sheridan Dr. 
Shrewsbury, MA 01545 
(617) 845-1074 
(617) 366-8911, ext.-3216 


1BM PC Users Group 
The Boston Computer Society 
3 Center Plaza 
Boston, MA 02108 
(617) 367-8080 


Massachusetts IBM PC Users Group 
Robert L. Ward 
P.O. Box 1014 
Heritage Sq. 
Belchertown, MA 01007 


MicroPiot 


Systems 





1B97 Red Fern Dr 
Calumbus, Ohia 43229 
614-882-4786 Telex EASY LINK 62186730 
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Is your card index 
getting out of hand? 


Do you need to keep 
file-cards describing 
people, products, 
books, records etc., 
and get at your file 
many different (un- 
predictable) ways? 


Now you can, with CARDBOX, the 
new ‘electronic card index’ for the 
IBM-PC. 

You draw your file card on the 
screen as you want to see it, and 
as you type in your records, CARD- 
BOX automatically makes an in- 
dex to every significant word. 
(You tell it what's significant). 


So, if you've entered descriptiona of, say, 1,000 
legal cases, and you want to see ail the cases 
thet have the word ‘accident’ anywhere in the 
description, CARDBOX can inatantaneously 
flash the relevant cards on the screen for you 
(or print them out). 

# you want'auto accident cases in 1960 with 
whipiash’, CARDBOX can pick out cases with 
those 4 keywords too Any retrieval is possible, 
up to 99 combined keywords. 


© Vary quick and aesy to set up, powartul 
Englieh-like retriaval commands 

e Immediata response, sinca CARDBOX 
keeps its own index to all words, rather 
than searching slowly through the fila 
lika othar data base management 
eystems. 
Can be used for mailing labels, can writa 
recorde to disk as input to other 
programs. 
Mex. no. of carde 65,000 
Max. 1400 charactars per card 
(This ad hae about 1100 charactars} 
Easy-to-follow tutorial booklet & com- 
prahansiva rafaranca manual 
Four 'Excallanta’ in Infoworld review 


(9/13/82) 
$245 


plus $5 shipping, from 


Micro Technical Products Inc. 
123 N. Sirrine, Sulte t06C, Mesa, AZ 65201 


(602) 834-0283 


Visa, Mastercard, welcome AZ add S% tax. 
Write for deteile of our other PC products. 
CARDBOX is e@ trademark of Caxton Sottwere Ltd. 


NEW YORK 
QNPC 
Nathan Chao 
Dept. of Computar Technology 
Queensborough Community College 


Beyeida, NY 11364 
(212) 631-6207 


East Coast Club 
Richard Parker 
ComputerLand 
79 Westbury Ave. 
Carie Place, NY 11514 
(816) 742-2262 


NYPC: Tha NY IBM Parsonai Computer 
Users Group 
Eric A. Jaffe, MD 
Corneii University Medical College 
1300 York Ave. 
New York, NY 10021 
(212) 472-6140 


The Menhattan IBM Micro Club 
Heieine Head 
360 Central Park West 
New York, NY 10025 
(212) 222-9027 


IBM PC Users Group of the New York 
Amateur Computer Ciub, Inc. 
Jim Creane 
P.O. Box 106, Church St. Stetion 
New York, NY 10008 
(212) 260-6611 


The Long Isiand Computer Assoc. 
Marvin Freifald 
3 Lyndron Ava. 
Smithtown, NY 11767 
(516) 724-0574 


Picture City Personai Computer 
Programming Club 
Daie Dewey 
7284 High View Trail 
Victor, NY 14564 
(716) 924-5565 

The White Piains IBM Personal Computer 
User’e Group 
32 Pine Ridge Rd. 
Larchmont, NY 10536 
(614) 834-2012 


BIMUG 
Buffaio IBM User'e Group 
P.O. Box 1487 
Buffelo, NY 14221 


The Northeastern New York 
IBM Personal Computer Users Group 
Jim Cummins 
6 Jacob St. 
Ballston Lake, NY 12016 
(516) 308-3016 
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OHIO 


ComputerLand 
2000 North Road SE 
Warren, OH 44484 


IBM-PC Users Club 
Chuck Harrington 
315 Cutiar Hali 
Ohio University 
Athens, OH 45701 
(614) 594-6125 


Greater Cieveiand PC Users Group 
Roy McCartney 
30704 Royelview Dr. 
Willowick, OH 44094 
(216) 944-3173 


Akron/Canton PC Users Group 
James C. Finucane 
10600 Clepsaddle Ave. 
Alliance, OH 44601 
(216) $35-0252 


Acorn: Greater Cincinnati IBM-PC User'e 
Group 
Randy Corgan 
P.O. Box 3097 
Cincinnati, OH 45201 
(513) 622-2602 


OKLAHOMA 


Autumn Revoiution '61 
Dan Perry 
P.O. Box $5329 
Tulsa, OK 74155 
(800) 331-2347 

IBM PC Users Group 
Roger Baresei 
Deloitte Haskins & Selis 
700 Fidelity Pleza 
Okiahoma City, OK 73102 
(405) 946-4213 

Tulsa Computer Society, Inc. 
P.O. Box 1133 
Tulsa, OK 74101 


OREGON 


PC Users Group 
Greg Estes 
P.O. Box 5070 
Eugene, OR 97408 
Portlend IBM Personel Compnter Club 
P.O. Box 2068 
Beaverton, OR 67075-2068 





PENNSYLVANIA 


International Personal Computer Owners 


James B. Cookinham 
IPCO Inc. 

P.O. Box 10426 
Pittsburgh, PA 15234 
(412) 581-1657 
CompuServe: 71545467 


Philadelphia Area [BM PC Club 
Bennett Landsman 
2041 Harbour Dr. 
Paimyra, NJ 08065 
(800) 786-1441 


Pennsylvania IBM Group 
Ron Kester 


1018 Greenlawn Dr. 
Pittsburgh, PA 15216 
(412) 341-2898 


Microcomputer User Group 
215B Computer Bldg. 
Pennsylvania State University 
Universlty Park, PA 16802 


TENNESSEE 


IBM PC User Group 
Ross Burrus 
Science Applications, Inc. 
Plaza Tower, #801 
Oak Ridge, TN 37830 
(615) 482-6649 


SW-PCUG 
Bill Barker 
1009 W. Randol Mill Rd., #212 
Arlington, TX 76012 
(817) 265-0794 


The IBM Club 
David Andrews 
310 Honey Tree Ln. 
Austin, TX 78748 
(512) 327-0029 

PC PLUS/IBM PC-UG 
5602 Bennet Avenue 
Austin, TX 78751 

The BASIC Society 

~ Kathy Ames 
Drawer 345099 
Dailas, TX 75234 
(214) 484-9900 

Texas IBM PC Users Group 
c/o Charles Weller 
325 Explorer 
Austin, TX 78734 
(512) 261-6568 


Houston Area League of PC Users 
Rob Teylor 
P.O. Box 61001 
Houston, TX 77208 
(713] 937-3592 
ZACHARY*NET 
_. 719-933-7353 


Dallas-Fort Worth User Club 
Samuel P. Cook 
309 Lincolnshire 
Irving, TX 75061 
(214) 253-6979 


Texas User Group 
Ken Holcombe 
178 Tipperery 
San Antonio, TX 78223 
(512) 333-7163 


Southwest IBM PC Users Group 
c/o William G. Barker & Associetes 
1009 West Randol Mill Rd., #212 
Arlington, TX 76012 


UTAH 


Utah ComputerLand 
Debby Williamson 
ComputerLand 
181 E. 200 South 
Salt Lake City, UT 64111 
(801) 364-4416 


Utah Blue Chips 
John Jeloszynski 
P.O. Box 11901 
Salt Lake City, UT 64147 
(801) 487-5228 


VIRGINIA 


Capitol PC 
Wesley K. Merchant 
3277 Victor Cir. 
Annadale, VA 22003 
(703) 560-0979 


The Central Virginie User Group 
Webb Blsckman, Jr. 
P.O. Box 24685 
Richmond, VA 23224 


IBM PC-Tidewster User Group 
Vic Freeman 
5237 Dundee Ln. 
Virginia Beach, VA 23464 


WASHINGTON 


The PNW IBM User Group 
P.O. Box 3363 
Bellevue, WA 96009 


Okinawa IBM PC Users Group 
Major Ron E. Stephens 
P.O. Box 395 Butler 
FPO Seattle, WA 98773 
(206) 635-4664 
(206) 837-2620 
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FOR TRS-80 MODELS 1,344 
IBM PC, XT, AND COMPAQ 


The MMSFORTH 
System. 


Compare. 


® The speed, compactness and 
extensibility of tha 
MMSFORTH tots! softwsre 
environment, optimized for 
tha popular IBM PC and 
TRS-80 Models 1,3 and 4. 


An integrated system of 
sophisticated application 
programs: word processing, 
database management, 
communications, geners! 
ledger and more, all with 
powerful cspabilities, sur- 
prising speed and ease of use. 


With source code, for custom 
modifications by you or MMS. 
The famous MMS support, 
including detailed manuals 
and examples, telephone tips, 
additions! programs snd 
inexpensive progrsm updstes, 
User Groups worldwide, the 
MMSFORTH Newsletter, 
Forth-related books, work- 
shops and professional 
consulting. 


A World of 
Difference! 


¢ Personal licensing for TRS-80: 
$129.95 for MMSFORTH, or 
"3+4TH" User System with 
FORTHWRITE, DATA- 
HANOLER and FORTHCOM 
for $399.95. 

© Personal licensing for 1BM 
PC: $249.95 for MMSFORTH, 
or enhanced "3+4TH” User 
Systam with FORTHWRITE, 
DATAHANDLER-PLUS and 
FORTHCOM for $549.95. 


© Corporste Site Licensa Exten- 
slons from $1,000. 


If you recogniza the difference 
and want to profit from it, ask us 
or your dealer about tha world 
of MMSFORTH. 


MILLER MICROCOMPUTER SERVICES 
61 Leke Shore Road, Nstick, MA 01760 
(617) 063-6136 
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Do you want 
the #1 Seller 
or the 

Fae phalogateslod| 


WISCONSIN 


Madison iBM-PC User's Group 
Philip J. Niehoff 
P.O. Box 83 
Madison, WI 53701 
(608) 255-7641 


CANADA 


Personal Computer Association (PCA) 
P.O. Box 251 
Ajax, Ontario 
L1S 3C3 Canada 


MONEY MAGAZINE — Nov. 1982 
“Among bookkeeping programs, eerns high marks and is easy to use © cede eoie em 


CREATIVE COMPUTING — Jan. 1983 S4P 1C4 Canada 
“Tha documantetion 1s thorough, aasily read, and complete IBM PC Users Group of Winnipeg 
“The program is so e@sy fo use thet rerely will reference have to be made to the % BDi Business Development 


menual * .*) ini 
ah P.O. Box 5, Station A 
SOFTALK — Jan. 1982 


“For the home user (and perheps |, kal, complex small business). the best 
package we evaluetad wes Th TANT by Decision Support Software ” The Personal Computer Club of Toronto 
“The ACCOUNTANT SN. . meke finenciel menegement @ simple and Leon Rudanycz 


straightforward e P.O. Box 266, Station ‘A’ 


. Ontari: 
INFOWORLD — Jan. 3/10, 1983 Maw 152 Canada 


“Complete flexible finenciel dete base peckege for the home user ” 
exceptionally fast highly recommend "” 


The ACCOUNTANT 
Finance Data Base System™ 


Decision Support Software Inc. 
1438 lsonwood Drive. McLean. VA 22101 * (703) 241-8316 » Orders Only: (800) 368-2022 


Apple’ IAM® ViaCalc™ The Home Accountant’ are trademarts of Appia IBM VisiCorp and Continental Software respectivety 
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If you don't need eight extra slots 
and a communication card, we 
can save you $2,400 over the IBM 
XT Expansion Chassis. 


How long have you been waiting for 
the cost of hard disks to get below 
$1,000 before you bought one? If 
you're like most of us, you've watched 
the rest of the computer industry 
lower its prices on almost everything 
— except the hard disks. 

Now the wait is over. For the price 
of some add-on RAM boards, you can 
have 10-megabytes of hard disk 
storage that comes with ils own power 
supply, a high performance disk 
controller, appropriate software, 
cables, and a bay for an additional 
10-megabyte hard disk or tape storage. 
And the Magnabyte-10 comes with a 
full one-year warranty — four times 
longer than IBM's. 

How can we price it so low? 

There isn’t any secret to what we're 
doing. We've bought thousands of 
these disks and, of course, we expect 
to make a little on each one. But we're 
also willing to pass along our volume 
discounts to our customers. The only 
real mystery is why no one else has 
offered you the same deal. 

What about the quality? 

If you're new to the computer 
business, you may not be familiar with 
the name Shugart. If you have been 
around for a while, we don't need to 
say more. Shugart has been a pioneer 
in disk drives, both floppy and hard 
disks. Today Shugart is to disk drives 
what IBM is to computers. 


Have you ever tried to back up a 
hard disk with floppies? 


If you have, you know it takes up to 
30 floppies to back up a 10-megabyte 


Runs on DOS 1.1, DOS 2.0, and CP/M-86 


Atlast, a 10-megabyte 
Shugart hard disk for your IBM PC 


(or compatible) for only $995. 


Give us $495 more, and we'll throw in a tape backup. 


Shugart $A612 Hard Disk Specifications 


12 95 Mbytes unformatied 
10.416 Mbytes formatted 
5.0 Mbits/set transferrable 


16.2 msec access time track to track 

92 msec access time average 

345 tracks/inch 

Mean Time Between Faslure: 11,500 power on 
hours 





hard disk. That's why we're offering a 
tape backup with total capacity of up to 
32 megahytes (unformatted). 

And with 32 megabytes on the tape, 
you'll expand nicely into some of our 
larger hard disks—such as our 
23-megahyte (formatted) hard disk 
which we'll sell you for only $500 
more. In other words, for only $1495 
you can have a 23-megahyte hard disk 
sysiem, enough storage for almost any 
husiness application. 


But from a mail order house? 

Let's get to the point. We're offering 
you an unbelievahle deal at $995, but 
we know that you may have some 
reservations about ordering through 
the mail. After all, you can't touch, 
fondle, or feel our hard disk before 
you huy it like you can at the retail 
outlet. On the other hand, you benefit 
from our lack of retail store overhead. 
Life's a trade-off and if you want low 
prices, order from us. 

But back to giving you a sense of 
security. We'll send you the hard disk 
in a box that we want you to keep. 
Why? Because, if anything goes wrong 
with the hard disk during the one year 
warranty period, just put it back in the 
box it came in and call us for a revurn 
authorization number. Our one year 
warranty will cover the repair of 
defects of workmanship and 
materials.* 

CIRCLE 266 ON READER SERVICE CARD 


Why buy IBM? 

We know the XT Expansion 
Chassis offers eight slots and a 
communications card along with their 
10 megabytes of storage, hut do you 
need those extras enough to pay an 
extra $2400? If you just need hard disk 
storage why not pay $995 and spend 
the money you saved on our larger 
hard disks or tape hack up. 

Even if you're considering some of 
the other hard disk manufacturers, we 
still beat them hy a country mile on 
price, and some don’t run with DOS 
2.0, which was designed specifically to 
support hard disks. 

The next step. 

If you've read this far you should be 
convinced. If you're in a hurry for your 
hard disk or need additional 
information, call our toll-free 800 
number. Orders will be processed as 
they are received, so call or mail your 
check today. And ask about our 
64 and 140-megahyte hard disks. 
Priced with the same philosophy 
behind the Magnabyte-10. 

To order your Magnahyte-10 Hard 
Disk, send your certified check or 
money order for $995 plus $30 for 
shipping to: 


GREAT LAKES 


COMPUTER PERIPHERALS, INC. 
P.O. Box 94789 » Schaumburg, I. 60194 
In Hhinois: 312-884-7272 


800-323-6836 


*A free copy of the warranty is available upon 
request . 

For VISA or Master Card add $35. (At these 

prices, our margins are so low, we have to 

do that!) ®IBM is a registered trademark of 

Imernational Business Machines, Inc. 
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Accessories / 
Furniture 


COMPUCART, SECURELY 
TOGETHER 





An efgonomcally designed mobile computer 
work staton which offers security by returning 
the pull-oul adjustable keyboard shelf to the 
closed positon and rolling down the tambour 
door The whole work station, hardware and 
sottware, 1S then secured with one lock. The 
Compucart is available in Aimond, English Oak, 
Natural Oak and Wainut. 

COMPUCART 

P.O Box 2095 

Tampa, FL 33601 

(800) 237-9024 

(813) 251-2431 — mn Fonda 


ERGONOMIC CRT CHAIRS 

Ha 1983 12-page 4-color Charvaz catalog that 
features 16 5-funchon chairs, 

Each stress-free cham ott ers comfort forlong-hour 

work or fun Features Pneumatic seat heght and 

backrest-4umbar adjustment Full seal tilt 

Bacioest height contro! . European engineenng 

gives lest-pilot alertness. 

CHARVOZ-CARSEN CORP 

5 Daneel Road East 

Fairfield, NJO7005 

(201) 227-6500 


| OESK FURNITURE FOR IBM PC 


A wood desk crafted only for the 18M PC with a 
shell forthe CPU and disk drive, a umque disk 
drawer that holds disks vertically, and tront- 
positioned on/off switch Lots of working space. 
Highly functional wood furniture tatlor-made tor 
your IBM PC Select oak and black walnut ve- 
heer and sokds Catalogue free 

CFC COMPUTER FURNITURE CORP 

PO Box 2663 

Chapel Hill, NC 27541 

(919) 967-8104 


OECORATOR COVERS FOR YOUR 
PC! 


As the discnmmnating owner of an IBM PC or other 
Computes, express yoursalt by selecting a cover 
wtuch shows who YOU are! for hobbies, 
sports, anal tovers! Prices start at $13.95 for 
typewtiters, (BM PC $22.95 Add $2.50 ship- 

ing VISA/MC weicome. Ohio resi- 
dents add 6% Write/phone for ntormation 
DECOTEC. 


Dept ZP 

Miary Valley Technical Services Corp 
PO Box 24449 

Dayton, OH 45424 

(513) 236-9923 
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e 
Rates and Information 

PC: BlueBook is a high-response, low-cost source for advertising in the 
fastest growing computer merket in the world. Advertisers choose be- 
tween set categories and mey include a logo. Displey advertisers may 
cross-reference to their current display ad. 

Circulation: 120,000 (net paid, April 1983) 

Readership: 228,000 IBM PC owners and users 
ADSTYLE: 1 line Heading (23 characters maximum) 

7 lines Body Copy (45 characters per line) 

4 lines for Company name, address and telephone 


RATES: Per Issue: $125 


Additional Lines: $15 per line 


Logos: $150 


Minimum Order: 3 issues 


Terms: Prepayment is required. Check, money order, Ameri- 
can Express, Diners, VISA or MasterCard are eccepted. 
| DEADLINES: September 6th for the November issue, on sale October 
| 25th. Send your ad and prepayment ta: PC BlueBook 


Classified Advertising, 12th 
Floor 

One Park Avenue 

New York, NY 10016 


Advertising sales: (212) 725-4215 


Customer service: (212) 725-4312 


Accessories / 
Supplies 

TEMPLATES/PRIMERS 

Templates fil around Function Keys on (8M PC 
Keyboard Specity type PC DOS, WordStar or 
Blank $ 50 each & $ 25 P/H per 10 templates 
Primers fit at top of keyboard and synopsize 
Commands and Funchons. Specity type PC 
DOS, BASIC(A), VISICALC, WordStar and Pas- 
cal $75 each & $ 25 P/H per order Mass. res. 
add 5% sales tax. FREE catalogue of other 


products 

V &P BUSINESS SYSTEMS SERVICES 
PO Box 1332 

Dedham, MA 02026 


| COMPUTER FORMS 


Over 350 Computer forms sncluding Checks, 
Statements, Invoices, Purchase Orders, Tax 
forms, and Letterhead. Forms designed for 
Peachtree Senes 8, 40.4.5, BPI, Open Systems, 
MBSI, State of the Art, Accounting Pius, Great 
Piains, Continental, Fedder, and Structured 
Systems 24 hour shipment on blank stock. 
CHECKS T0-GO 

8384 Hercules S1 

La Mesa. CA 92041 


NA (800) 854-2750 
In CA (800) 552-6817 
Local (619) 460-4975 





STOCK COMPUTER PAPER 
14%x11 premium register bond 15# %° green 
bar—3500 sheets —$33 67 (5+ cartons) Pre- 
mmuum regestet bond 20# 9¥%x11 fine pert—-2550 
sheets—$22.71 (5+ cartons). Shipped FOB from 
any of 16 strategic nationwide locations Add 4% 
Visa/Mastercard Write or phone for other prod- 


ucts and prices 

STOCK FORM DISTRIBUTORS 
PO Box 353 

Epworth, IA 52045, 

(319) 879-3619 


OISCSAVERS™ 

Multi-Color vinyl sleeves for 5% and 8-inch 
diskettes that provide a 4-color filing system, 
durability, ease of labeling and secure fit Pack- 
aged 12 or 10 (8°) per box, they are available in 
red, blue, yellow and green ideatfor honve or of- 


fice use 

(List Price $6 29 for 514°, $8 75 for 8°) 
ROCKROY. INC. 

COMPUTER PRODUCTS DIVISION 
7721 East Gray Road 

Scottsdale, AZ 85260 

(800) $28-2361, (602) 998-1577 
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B.L. & W. DUST COVERS 

Custom fit monogrammable design in durable, 
attractive, washable poly/cotton will not crack 
or dry out and allows ventitalion Colors—cran- 
berry/navy/pewier/sand IBM PC 1c or 2pc— 
$19, kyod onty—$14, Prints—$16 Other makes/ 
models avail Visa/MC accepted 7-10 day de- 


Germantown, TN 38183 
(800) 821-7709/(901) 754-4465 


COMPUTER T-SHIRTS 

T-sturts featunng IBM PC type drawing with ether 
“COMPUTER WHIZ" or “COMPUTER POWER” 
wording done in computer lettenng Comes in 
red, yellow or white Szes S/M/L/XL $8 50 each 
includes postage and handling Anzona resi- 
Gents add 6% tax State choice of wording, color, 
size Send check or money order to 
COMPUTER HELPMATES 

2701 E. Camelback Rd #452 
Phoenix, AZ 85016 

(602) 957-8952 


COMPUTER COZIES? 
Custom-made, quilted dust covers—ant-static, 
machine washable Offered in 6 wae grey. 
Chocolate, cream, burgundy, navy or rust Any 
Cover can be made-to-order STSIMON (1 or 2 
pc) & Kybd $50 per set Nar pmt $20 Wide prt: 
$24 ind unit prices available. Please see display 
ad thes issue 


(415) 747-0352 


CUSTOM IMPRINTEO T-SHIATS 
PROMOTE, IDENTIFY or ADVERTISE your Com- 


whal needs promoting, there is nothing that can 
0 it better or longer than a HORSESHIAT T- 
SHIRT Please write or call for a free brochure 


(617) 894-8338 


IBM PC SECURITY 

| Deter unauthonzed persons from opening PC 
system unit. Kit includes specialty designed 
Clarke screwdnver & companion Kent screws, 
fat pce $18.95 Control multiple PC's gty disc 
& xtra screws available. To order send ck or 








microcomputer book? 

We're looking for writers who want to make 
bel ae beers 
nt rd microcomputer book pub- 

lishers. Obtain your computer needs list or send 
ie 
Blue Ridge Summit, PA 17214 
(717) 794-2191 


MICROCOMPUTER SEMINARS 


Critcal path analysis for managers and plan- 
ers. Offers interactive control of project activi- 
ties, schedules, costs and resources—up to 
10,000 activities in any work breakdown struc- 


(215) 667-8600 


PC COMPATIBLE SYSTEM 
The1BM-PC compatible system, called the UNI- 
SYSTEM-PC includes as standard an 8088 CPU, 
256KBytes of internal memory, 2 floppy disk 
Grives of 720 KBytes video monitor, two Serial 
Ports, one printer port, and 8 KBytes of EPROM. 
Softwere included, MS-DOS 2.0, SuperCalc 


ALASKA 
SOFTWARE BY THE MIDNIGHT 


18M PC/COLUMBIA MPC/LNW 

IBM PC just $1999 includes: 1-disk, color board, 
GAK. Add 2nd disk, C.ltoh 8510 Printer w/int card, 
Cable, Amiber Monitor for $919. COLUMBIA MPC 
$3395 with an AGB Monitor or Green Monitor 
and C.Jtoh 8510 Printer FREE! NEW LNW BUS- 
BOARD, add on up to 8 modules! CALL for our 
few catalog of IBM PC products. 
EXCELLONIX 


7180 Woodrow Wilson Dr. 
Los Angeles, CA 90068 
(213) 650-5754, (714) 973-1939 





(415) 647- -7689 


IBM PC CONSULTING 

We provide the high quality of service de- 

manded by the business community. Our ser- 

‘aces include: system. on-site training 

custom programming in dBase il and other tan- 
and complete technical support. We also 

Carry a full line of hardware and software at dis- 


(213) 665-4677 


ACCOUNTING APPLICATIONS 

if you are putting any of your accounting on to 
your PC or XT, we can ease the task and assure 
success. Software selection and implementa- 
thon does require both computer and account- 
ing expertise, despite what the ads say. See some 
of our software evalualions in the Vol. 1 No. 10 


(415) 339-9036 

BOTTOM LINE SOFTWARE 

extensive expenence can help you tailor your IBM 
and inte- 


PC to meet your uneque 
grata it into your offica, stora, of shop 
environment. 


Cupertino, CA 95014 
(408) 252-2481 
FLORIDA 


DENNIS M. NAGEL, INC. 


perience in communications, , 
data acquisition, custom electronics and 


microcomputers, 
Oennis M. Nagel, PE. 
455 N.W 35th St, Ste. 0 
Boca Raton, Fl. 33431 
(305) 395-9515 
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MOST—YOUR HELPING HAND 

Will assist you in all facets of your microcom- 
puter use. planning, enhancement, and ongoing 
pelt i gpg salah tty hte 


you organize 
thegroup $100 pe perso ay (IN 15), Bex. 
penses for 1st 25 students. Save travel ex- 


IBM PC TRAINING CLASSES 
x Training seminars in NYC or on-sile 


Telex US 960127 SWIFT NYK GRA 
Telex Int'l, 230199 SWIFT UR GRA 


PENNSYLVANIA 


CHS SYSTEMS 
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TEXAS 


LOCAL AREA NETWORKING 
International consulting firm specializing in sys- 
tem integration of microcomputers. Appication 
‘areas include terminal emulation, local area net- 
worlong, and we are suppliers of many hard- 
ware and software products for the IBM PC. 
PERSONAL COMPUTING DELTA INC. 

2000 Post Oak Bid. Suite 1930 
Houston, TX 77056 

(713) 850-8445, 


Diskette Copy 
Service 


CDMPUTER MEDIA PRODUCTS 

Diskette formatting and duplication on Mem- 
orex, Verbatim®, OEM diskettes. Virtually all 
formats. Copy protection and serialization avail- 
able. Fast delivery for 50 to 100k copies. A dealer 
that carries accessones and supplies, disk packs, 
magnetic tape, data cassettes, furniture, terme 


per client specs and integrated with markebng 

and merchandising methods. Boxes, bags, 

binders, slip boxes, shrink and rack packs. 
MANAGEMENT 


Hyannis, MA 02601 
(617) 776-6522 or (800) 343-1292 


SUPERIOR OISKETTE CDPYING 
Liletime guaranteed duplication for vartually al 


Cartsbad, CA 92008 
(B00) 854-1515, (619) 438-2258 


EACH A PERFECT ORIGINAL 


puters 

CP/M tomost 5% inches CP/M IBM EBCDIC to 
CP/M conversions We ate experts in IBM 1S and 
28 duplication. Copy protection for IBM-PC. 
Downloading CP/M 8 mch or CP/M 5% inches 
to IBM-PC DOS or CP/M-86 Five days tum 
‘around for orders 2K quantity 
DISCOPYLABS 


1600 Wyatt Drive, Suite 10 
Santa Clara, CA 95054 
(408) 988-0438 


Hardware/ 
Add-On Boards 


QUADBOARDS & QUADRAM 
PROOUCTS 
256K Quadboards $465.00 DELIVERED! CO- 
DARAM, INC. has alt QUADRAM Products at mail 
order prices. All products carry the Quadram 
warrarihes We try to beat all advertised prices 
Call or write for a complete price list 

(NC 


MULTIFUNCTIDN AnswerRAM 
64K, 128K, 192K, 256K bytes wtih panty Sock- 


and COM2.) and one parallel port (LPT1; LPT2: 
OALPT3:) each port may be mndrviduc ‘ly disabled 
ANATRON, INC. 

202 W Bennett St 

Saline, Mi 48176 

(313) 429-2678 


MULTI-USER INTERFACE 

HOSTESS® muth-user host adapter allows eight 
simultaneous devices to communicate with the 
PC. Devices include: dumb terminal, other PC's, 
modems, mouse, joystick, tablet, plotter or se- 
tial pnnter Supports PC DOS, CP/M 86, QNX, 
VENIX, XENIX, AND SRITEK's 68000 Co-pro- 
cessor Includes +/—12 volt output for digitizer 
tablet Includes 8 DB25 connectors and rear pane 


Anthony 
Minneapolis, MN 55418 
(612) 789-2421 


QUADCOLOR VIOEO CARDS 
‘Quadeolor, designed for the IBM PC, has color 
‘bit-mapped graphics for sixteen colors on the 
screen at once Quadcolor | is functionally 
equivalent to IBM's card and retatts for $295. 
Quadcolor Il offers 640 x 200 haph-resoluton for 
$275. And Quadcolor ll offers 640 x 400 high- 
fesoluton. 


QUADRAM CORP 


Quadboard combines six most-needed PC 
funcbons onto one board Features parallel port. 


TWX 810-923-6666 


QUADBOARO II 
‘Quadboard li provides the PC with a six-func- 
tion expansion card two senal ports, chrono- 
ee 
QuadRAM Drive and software spooler. Retails 

$595 (256K), $395 (64K). 

QUADRAM CORP 

An Intelhgent Systems Company 

4355 international Blvd 

Norcross, GA 30093 

(404) 923-6666 

TWX 810-923-6666 


Misbieener SOARO 


tor, pin-out, and timing with handshaking. 
Complete with an exght-foot cable, IPIC oper- 
ates most parallel pinters such as the Epson and 
IBM Dot Matrix System Printer Card with cable 
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CHRONOGRAPH 
Quadram’s chronograph eliminates having to 
enter the system's date and time at boot-up. This 


They and 
$275(64K) or $425(192K). Standard 64K dy- 


namic RAM chips are used on the board. 
| QUADRAM CORP. 


An Inteligent Systems Company 
4355 interational Bivd. 


| Norcross, GA 30093 


(404) 923-6666 
TWX 810-923-6666 


| SINGLE AND QUAL PORT SERIAL 
BOARDS 


The senal RS-232C async adapter board is fully 
compatible with IGM hardware and software, and 

is available with erther dual or single ports. The 
duai port version enables the user to operate two 
Gevices from one system expansion slot. Retails 
ete an 
are available for $45. 


TWX 810-923-6666 


QUAO 512+ 
AA tull hall-megabyte, 512K RAM is available with 
Quad 512+. This four function PC board con- 





13 FUNCTIDN EASIBOARD™ 

IBM quality plus Easitech Excellence exclusively 
at IBM PC dealers worldwide Memory (64K- 
256K), spooler, printer and modem connec- 
tons, three electronic disks, chronograph and 
More No need to search for low prices. Our low- 
est prices are at authorized IBM PC dealers only 
$325 to $595 EASIBOARD by EASITECH. 


EASITECH CORP 

2215 Perimeter Park, Suite 22 
Attanta, GA 30341 

(404) 452-7576 


$499 MDNO OISPLAY GRAPHICS 
‘The Hercules Graphics Card offers bit mapped 
Graphics on the IBM monochrome display There 
IS a parallel pnnter port and two graphics pages 
each with a resoludon of 720h by 348v. It is 
compat'ble with 1-2-3 and fext mode software 
Price $499 See our display ad this issue 
HERCULES COMPUTER TECHNOLOGY 

2550 Ninth St , Suite 210 


TIME SPECTRUM 

Powertul multt-functon board enables you toadd 
up to 512 KB AAM, calendar clock, paraliel printer 
‘Support and up to two additional serial com- 
munications just one PC slot. 
Plug-in modular design makes expandabilty 
easy Bcard comes with RAM disk memory and 
print spooling sottware to make any PC more 
productve. 

PERSYST Personal Systems Technology 
15801 Rockfield Blvd., Suite A 
irvine, CA 92714 

(714) 859-8871 


Ocr/es 

Distnbued Communications Processor func- 
bons as a compatible companion processor 
Utilizes the Intel 8068 microprocessor, the same 
device used on the PC or XT set aN ped 
you can run two completely independent 

Qfams on your PC—simultaneously. Combined 
with PC/HASP software, fets you convert any PC. 
into an instant HASP/RUJE workstation 


Inne, CA 92714 
(714) 859-6871 





SUPERBLASTER BOARDS 

To program +5V EPROMS up to 2732 $225 00, 
with extemal blaster can program up to 27128, 
add $95.00—all software mcluded 13° proto- 
type board $25 00 Parallel Panter Board $75 OT 
&PC). Printer cable $25.00 Add-on 64k ram 9 
chips $55 00 

SUPER COMPUTER, INC 

171D East Newport Circle, Suite P 
Santa Ana, CA 92705 


| ¢714) 40-1880 


256K NO SLOT MEMORY 

Let us install up to 256K RAM on your EXISTING 
SYSTEM BOARD using NO SLOTS We improve 
your IBM PC soit can address the 64K RAM chip. 
128K —$192, 192K—$256, 256K—$320 (ex- 
pandable and warranted) DO-IT-YOURSELF 
KITS—PC-KNB—$39 95, PC-KPC—$59.95. 
64K RAM ctups—S$5 59 each 

Add-MEl 


M 
22151 Redwood Rd 
Castro Vailey, CA 94546 
(415) 886-5443 


Ye MEGABYTE RAM 

Totally socketed board may be incremented from 
64K bytes to 512K bytes in 64K increments— 
panty checling—switch selectable address- 
ing—one year warranty—$225 with 64K bytes 
mstatied Califor 64K chip prices Prices subject 


Jamaica, NY 11415 
(212) 459-4064 


MEMDAY KITS FOR THE PC 

64K (9 chips) add-on memory lots for the 18M 
PC and PC compatibles Kits fit memory expan- 
sion boards or the BM PC system beard of PC 
Ws. and PC XT's. 200ns, bumned-in, tested. $50.00 
+ $2.00 UPS ground, $3.00 UPS Blue Labet 
VISA/MC, check or money order Call or wite, 


, MAYNARD, QUADRAM BOARDS 
AST Combo Plus (SPC, 64K) $269. AST 
MegaPlus (SC, 64K) $269. ASTI/O plus (SC) 
$114 Extra parallel or second serail or game $35 
MAYNARD Disk Controller $155—with PP add 
$50, SP add $70 DUADRAM Quadboard or 
‘Quadboard Il $289 Set of nine 64K, 200-ns chips 


$55 
VM Sead ELECTRONICS 


ADVANCED GRAPHICS BOARD 

Excahbur Technologies’ Monochrome Graphics 
Board features advanced capabilities exceeding 
other boards im its price range. Bit mapped 
graphics, compatible wilh the IBM monoch- 
Tome display, 16 to 1 zoom, pan, scroll, OMA, 
en dynamic character set, are standard. Price: 


95, 
EXCALIBUR TECHNOLOGIES 
PD Box 41628 
Tucson, AZ 85717 
(602) 882-1741 


64K MEMDAY UPGRADE SET 

For IBM-PC or XT system board ... $51, or $5 50 
per IC, cash discount prices We also accept 
Mastercard & Visa Pnces subject to change! 
Shipping & surance extra. Call any hour (al- 
Most) We sell all iands of memory ICs. We sell 
only factory new, prime quality. We pnde our- 
selves in prompt delivery 
MICROPROCESSORS UNLIMITED 

24,000 South Peoria Ave. 

Beggs, OK 74421 

(918) 267-4961 


PC A00-ONS 


Tandon, CDC, Seattle Computer, Tecmar, Tall- 
grass, and more. U.S. Inquiries: For service and 
Satisfaction call 

EMJ DATA SYSTEMS LTD, 

79 Regal Rd #5 

Guelph, Ontano, NIK 1B6 Canada 

(519) 837-2444, (416) 846-3233 


THE ENCRYPTOR 

THE ENCAYPTOR, a data encryption board, is 
designed for use with the IBM, APPLE, $100 & 
1BM compatible micros. THE ENCRYPTOR puts 
the strength of DES at the disposal of business 
& personal computer users. Sensitive data can 
be quickly & economically protected whether for 
Storage or transmission. 

FUTUREX 

9700 Faw Oaks Bd 

Faw Oaks, CA 95628 

(916) 966-6836 
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Hardware/Disk 
Drives 


DISK DRIVES FOR PC 

‘Save on Tandon Disk Drives 
TMS55-2, OS, 40T $239 
TM100-1, SS, 40T $189 
TM100-2, DS, 40T $239 
TM100-4, DS, 807: $339 

Callfor COC drives VISA, MasterCard or Check 

or COD NJ residents add tax Shipping extra. 

VUM COMPUTER ELECTRONICS 

10 Park Place 

Momstown, NJ 07960 

(201) 267-3268 


QUIET COMPATIBLE ORIVES 

Control Data and TEAC 514° OS/DO Disk Drives 
are available now for your IBM-PC. These dnves 
are completely compatible with the IBM Disk 
Controtier Card TEAC drives are completely 
Compatible with the IBM Disk Controlter Card. 
TEAC drives have a full year warranty We carry 
a complete line of hardware/sottware products. 
ce nes ag ree om 


APPLIED COMPUTER PRODUCTS 
1916 Welsh Road #6 
Philadelpua, PA 19115 

(800) 223-3860 


THINLINE ORIVES FOR THE PC 

With inflo’s drive system the PC can hold up to 
4 floppy drives or 2 floppy drives and a hard disk 
Anside your PC. A 320K 40 track drive is $225.00. 
INFLO INC, 

244 Mill Rd. 

Yaphank, NY 

(516) 924-9229 


MEGABYTE FLOPPY ORIVES 

Now you can increase your PC's storage capac- 
tty with Mitsubishi's 5° or 8° high reliability floppy 
disk drives, which hald 1200K or 811K per drive. 
Prices start at $275 00, software included. 
INFLO INC. 

(516) 924-9229 


Hardware /Diskettes 


{BM BRAND DISKETTES 

We stock a complete line of 5%" and 8” IBM dis- 
hrettes. 514° disks w/reinforced hub rings. 8° all 
densibes. All with or without brary case. IBM 
5%” SS, DD—$29.90/ 10SB; DS, DO—$39.90/ 
10S8. IBM 8" diskettes at savings. 
Other top quality brands also available. 
MasterCard, VISA, COO'S accepted. 


Buffalo, NY 14221 
(800) 848-1101, (716) 631-3925 
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5%" DISKETTES IN COLOR 

Top quality (3M media) diskettes in red, green, 
blue, orange or yellow 

@ SSDO $2.52 (100 2a), $3 20 (20 ea) 

© DSDD $3.13 (100 ea), $4 50 (20ea) 

Pick one color or max. 6" add 20%. NEC 80234 
res 6 /$50, 12/$85. NOS&H charges. CA add 
DATA CONSULTING GROUP 

877 Bounty Dr. #£E203 

Foster City, CA 94404 

(415) 571-8100, (415) 349-4001 


VERBATIM /3M/FILES 

FREE catalogue! No purchase needed Low 
prices! Verbatim 5%" SSDD $23 95/BX DSDD 
$34 95/bx 3M 5%° SSO0 $22 95/bx DSDD 
$33 95/bx. Smoke color flip-file (holds 50) 5%" 
$19.50ea Check or m/o. TX residents add 9%, 
$2 shipping, write oF call collect. Send computer 
& printer info with order Guar satisfaction. 
CUSTOM DATA PRODUCTS 

PO Box 9007 

Waco, TX 76714 

(817) 776-1999 


ELEPHANT MEMORY SYSTEMS 
Quality diskettes are available in all popular 5%4- 
inch and 6-inch models and custom formats 
They're quarantesd to meat or beat every indus- 
‘try standard for quality. They come standard with 
remforced hub rings And they sell at some of 
the lowest prices in the business. 
LEADING EDGE PRODUCTS 

225 Tumpike St. 

Canton, MA 02021 

(617) 828-8150, (800) 343-6833 


OISKETTES IN COLORSH 

Top quality diskettes in Yellow, Blue, Green Or- 
ange, Red, Grey, Tan, Navy, Burgundy and Brown 
5%" 20 min * SSDO : $3.20 * DSOO $4.50 (6° 
+ 20%) 50 less 15%, 100 less 25% 1000 less 
30% (CA + 6.5%) Head cleaners (dry) * 2 toa 
set $25 00 S&H add $2 00 

DATA CONSULTING GROUP 

877 Bounty Or. #£E203 

Foster City, CA 94404 

(415) 571-8100, (415) 349-4001 


VERBATIM 

5% SSD $24/10, $214/100. OSDD $35/1D, 
$320/100 (other brands & sizes available). Flip 
& file 75 capacity $18.95, 100 capacity $27 50. 
Lbrary case $2 each. GEMINI 10X pnnter $310. 
MXBO cartridge $5 each MX100 cartridge $13, 
Also printer papers, labe's, disk cleaning kits, etc. 
EVERYTHING IN COMPUTER SUPPLIES! 
UNIK ASSOCIATES 

12545 West Burleigh 

Brookdield, Wi 53005 

(414) 782-5030 


Hardware /Monitors 


QUAOSCREEN 

This 17-inch high-resolutton monochrome 
monitor displays 10,240 characters al once with 
960 x 512 dots resolution—more than five times 
that of IBM's PC monitor Bit-mapped graphics 
allows addressability ol each dot Full IBM 
MSDOS/BIOS compatibity Quadscreen comes 
with video card, cable and software Retails for 
$1995 

DUADRAM CORP 

An Intelligent Systems Company 

4355 international Bid 

Norcross, GA 30093 

(404) 923-6666 

TWX 810-923-6666 


QUAOCHROME 

The AGB 12-inch color monitor has a special 
NEC.31mm dot pitch tube to deliver up to 690 x 
480 dots resolution for a sharp screen image 
Color graphics, word processing, and account- 
ing are just a few tasks this monitor can per- 
form Retalls from $795 

DUADRAM CORP 

An Intelligent Systems Company 

4355 International Blvd. 

Norcross, GA 30093 

(404) 923-6666 

TWX 610-923-6666 


SONY PROFEEL CONVERSION KIT 

RGB color monitor conversion kit Converts Sony 
profeel for use with IBM PC or PC-XT, 16 colors, 
8 ft cable, parts & complete instrucbons, $99 
Also. RGB Thnitron monitors Perfect for those 
with IBM micro or other Hi-Res & video re- 
orders Ready to plug into IBM PC or PC-XT 
12° $799, 19° $825, 25° $1,375 Callus tor video 


needs 
TELEMAX, INC. 
PO Box 339 


Wamington, PA 18976 


INTERFAZER 

Interfazer, a new intelligent pnnter controlier/ 
butter recerves data from up to eight micro- 
computers via senal or parallel cards After butt- 
ening the data, the Interfazer sends il to a des- 
ignated printer or olher device without any 
physical switching Vaned AAM capacities are 
available and cable is included. From $295. 
DUADRAM CORP 

An Intelligent Systems Company 

4355 international Blvd. 

Norcross, GA 30093 

(404) 923-6666 

TWK 810-923-6666 


MICROFAZER 

Microlazer opetales as a butfer or “spooler” to 
allow printing and computing at the same time 
This in-line memory device can be expanded from 
8K to 512K RAM and is available in many com- 
binations of serial or parallel-lo-paratlel model 
Prices range Irom $159 for parallel-to-parallel 
models, to $1395 for the paralie!-to-parallel 512K 
model 

QUADRAM COAP. 

An Intelligent Sysiems Company 

4355 International Blvd 

Norcross, GA 30093 

(404) 923-6666 

TWX 810-923-6666 


VIOEOSLIOE 

Gel high-quality 35mm color shdes for the cost 
of fiim and processing—about $50 each. Vi- 
deosiide 35 Computer Graphics Camera plugs 
direclly into 9-pin plug on IBM PC color/oraph- 
ics adaptor Compatible with RS-170 terminals 
Price of $2799 nctudes TTL RGB miertace and 
all necessary cabling 

LANG SYSTEMS INC 

101D D'Brien Dr. 

Menlo Park, CA 94025 

(415) 328-5655 


THE POWER DIRECTOR™ 
*CONVENIENCE-POWER DIRECTOR has lighted 
tocker switches for fingertip control of sax pe- 
nipherals POWER DIRECTOR's steek design fits 
below IBM PC Available in IBM beige 
*PRDTECTION-POWER DIRECTOR stops voli- 
age surges and EMI/RFI noise reducing data 
disruption and damage te coslly circurts 
COMPUTER ACCESSORIES CORPORATION 
7696 Formula Place 

San Diego, CA 92121 

(619) 695-3773 


OPTICAL MOUSE 

Make your existing software easier to use With 
our oplhical mouse and software, you pamt to 
commands ina pop-up menu Instead ol cursor 
keys, you point to where you want ta move. No 
hardware or software changes Fully user cus- 
tomizable Great with Lotus 1-2-3. Uses RS-232 
port $332 complete 


Mouse. Systems 


MOUSE SYSTEMS CORP 
2396H Walsh Ave 

Santa Clara, CA 95051 
(408) 988-0211 
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BAR COOE REAOER SUBSYSTEM 
Consists of Bar Code wand, Decoder unit, cable 
te. connect to Async port on IBM PC/XT or other 
Compatibles, and Interactive SW pack. & Doc. 
Und reads high, med , low density Bar Codes. 
Code 39, UPC, EAN, 2 of 5, 12 of 5, Codabar, 
Ames, Code 11, others. Various Baud rates $895. 
Dealer pricing avattable 

DATAFLOW TECHNOLOGIES, INC. 

8422 Bellona La , Suite 303 

Towson, MD 21204 

(301) 296-2632/666-2366 


Hardware /Power 
Protection 


POWER SAVER 
Prowdes backup AC power sufficient to run a 
smal! computer with diskettes and printer for up 
to half an hour. Switches within 4 milliseconds 
al outage occurring Sensitivity to dips or spikes 
5 adjustable within 2 vols. Sine wave power Is 
particularly suttable for running sensitive mo- 
tors Price $490 Dealer inquiries weicome. 
ANOTEK, INC. 

| 5437 Scotts Valley Drive 
Scotts Valley, CA 95066 
(408) 996-0490 


RAMLOK 

Standby power supply/line voltage conditioner. 
Automatically switches power swverter it incor- 
tect line vottage is teaching equipment. Con- 
tents in memory are saved Requires auto battery. 
Includes 1D. amp battery charger, overcharge and 
feverse-polarity protection 

LADCD DEVELOPMENT CO. 

PO Box 464 

Olean, NY 14760 

(716) 372-0168 


A MATTER OF LIFE AND DEATH 
Power Condition your PC with POWERLINC 
Voltage spikes or current surges randomly dis- 
fupt your PC memory and software causing er- 
fatic fie and data errors, intermittent glitches and 
system fadure POWERLINC removes anmety and 
frustration with a protective, controlled power 
system Plug-in PC reliability with POWERLINC. 
POWERLINC INC, 

| 106N Wiimot Rd , Suite 220 
Deerfield, IL 60015 

(312) 940-0100 








OUAL SPEED DOT MATRIX 
PRINTER 

Microorism Printer is a dot matnx printer w/dual 
speeds for word processing (75 cps) and data 


column format, the Microprism 1s a rugged ma- 
chine w/parallel and senal interfaces. Software 
pkgs for many popular microcomputers 
INTEGRAL DATA ee tNC. 

Milford, NH 

(800) 258 3, (603) 673-9100 NH, AK, HI 
Telex: 95-3032 


MODULAR COLOR GRAPHICS 
PRINTER 

Prism Printer is a fully modular, field-upgrad- 
able, dot matrix printer Parallel and senal inter- 
faces/dua! speed capability word processing 
(120 cps), data processing (200 cps) 80-cal- 
umn and 132-column versions accept modular 
Soh palette fo add ‘an hag pnnting/ad- 
val 

INTEGRAL DATA YSEMS, INC. 

Mitford, NH 03055 

(800) 258-1386, (603) 673-9100 NH, AK, HI 
Telex. 95-3032 


STARWRITER F-10 

This 40 cps daisy wheel includes tow profile de- 
standard centronics parallel or RS232C, and ex- 
tensive built-in word processing functons. The 
‘Starwriter F-10 printer is supported by a full year 
warranty and National Authorized Leading Edge 
Service Centers, 


LEADING EDGE PRODUCTS 


(600) 343-6833, (617) 828-6150 


PRINTMASTER F- 10 

The 55 cps mode! with all the same features as 
Starwniter F-10 plus: faster print speed and car- 
flage retum time, accept data transmission up 
to 9.600 baud, dual-color nbdons, and original 
plus 4 copies The Printmaster F-10 1s sup- 
ported by a year warranty and National Autho- 
tized Leading Edge Sernce Centers. 

LEADING EDGE PRODUCTS 

225 Tumpike St. 


Canton, MA 02021 
(600) 343-6833, (617) 828-8150 





PROWRITER 

Offers a printing speed of 120 cps, bidirectional 
printing, § character sizes, and 5 character sets. 
Prowniter's 7X9 matrix produces corespon- 
dence-quality print and high-resolution graph- 
tes The Prowriter 8510A provides a 10-inch 
carriage Prowriter 1550 provdes a 15-inch 


camage 

LEADING EDGE PRODUCTS 
225 Turnpike SL. 

Canton, MA 02021 

(800) 343-6833, (617) 828-8150 


Hardware/ 
Storage Devices 


WINCHESTER SUBSYSTEMS. 
Taligrass Technologies offers a famuty of Win- 
chester HardFiles and streaming tape by file 
backup for the IBM PC. With formatted capaci- 
thes from 6 25MB to 70MB, Taligrass has a 
HardFile System to fit tha most stringent of data 
including 


| STEVE VOLK/VP MARKETING 


Taligrass Technologies 


| 11667 West 90th 


Overiand Park, KS 66214 
(913) 492-6002 


9 TRACK TAPE CONTROLLER 

Read and write ¥ in 9 track magnebe tape Gain 
access to the most widely used media for intor- 
mation exchange in the word Use with Pertec 
compatible (Cipher, CDC, Kenedy, etc.) format- 
ted tape drives at speeds up to 125 ips. Com- 
plete with interconnect cables and software. List 
$770 + shipping 

OVERLAND DATA INC 

1425 Monte Rico Dr 

EI Cajon, CA $2021 

(619) 447-1908 


IBM MAILING LISTS 

Over 23,000 names of IBM personal computer 
owners (counts increase daily) avaitable for rental 
on fabels or magnetic tape Total 411,000 m- 
cluding other brands. 

IRV BRECHNER 

TARGETED MARKETING, INC. 

Box 453 

Livingston, NJ 07039 

(201) 731-4382 


PROFILES OF STORES & USERS 

Cl can provide names & addresses of: a) aver 
2,450 retail computer stores surveyed via the 
telephone, b) new personal computer users {(.e.., 
IBM, Apple, Osbome, etc.) Both can be tailored 
& used for mailing lists, telemarketing or direct 
sales. Call (619) 450-1667. 

COMPUTER INTELLIGENCE CORPORATION 
3344 North Torrey Pine Ct. 

La Jolla, CA 92037 


Publications / 
Catalogs 


FREE DIRECTORY 

32 pages on top-quality software at mass-pro- 
duchon prices. integrated accounting system and 
payrolt, uitimate data base manager, advanced 
inventory, mailing list, text formatter, and many 
more Senda lepal-sze, self-addressed, stamped 
37-cent envelope to 

MICRO ARCHITECT INC. 

6 Great Pines Ave 

Burlington, MA 01803 

(617) 643-4713 


IBM PC SOFTWARE DIRECTORY 

Apply now fo list your IBM PC software in the 
most comprehensive software directory dedi- 
cated to the 18M PC market. The IBM PC SOFT- 
WARE DIRECTORY covers a complete description 


tananca, updating, user-tavel and vandor 
contacts. APPLY NOW FOR FREE LISTING IN THE 
CHARTER EDITION 

INTERNATIONAL MANAGEMENT 


(617) 879-5955 


PC BUYER'S GUIDE 

An Independent Guide To Products and Ser- 

vices For IBM Personat Computers. The author- 

tate reference that lists, describes, rates for 

ease of use, and tells you about the latest in 
accessories, 


gift at only $795 (+ $1.00 shipping handling to 
US destinations; and $10.00 (+ $3.00 s/h), 
elsewhere (US. funds only). Residentsof CA,CO, 
CT, DC. FL, IL, MA, MD, NU, NY, and V7, addap- 
plicable sates tax. Mail to: 

PC BUYER'S GUIDE 
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pes FOR THE IBM PC 

‘A monthly, loose-teat, update sernice with fi- 
mely informabon on key hardware, software, 
books & magazines just for the IBM PC. A con- 
‘venient, single-source reference binder that keeps 
you up to date on new PC items. Current, com- 
Dlete issue and binder $2195 Annual subscrip- 


Bogota, 
(201) 836-7369 


FREE BOOKS-DISCOUNT 
SDFTWARE 

Save on BESTSELLING 18M PC Educational, 
Personal and Game Software and recenve your 
choice of one or two popular computer books free. 
‘Wnta for details and free catalog 

APEX SOFTWARE CENTER 

PO Box 871 

Medina, Ohio 44258 

(216) 725-4240 


NEWSLETTER DN CAPITALISM 
Your IBM computer has given you freedom So 
has capitalism and the free enterprise system. 
Program yoursell to read ON PRINCIPLE, a 
stimulating, informative 8 paga bi-weekdy letter 
of pohtical and economic news analyzed from a 
free-market perspective $45 for 26 rssues, 5 is- 
sue trial $10. 

‘ON PRINCIPLE PUBLISHING INC. 

Princeton Professional Park 

601 Ewing St., Suite 8-7 

Princeton, NJ 08540 


MDOEM NOTES 

A monthly newsletter for online data hase 
searching, electronic mail, BBS, and other infor- 
mation services Includes valuable search strat- 
‘egies and chips as well as applications for using 
over 200 online data bases. Edited by mtorma- 
thon broker Katherine Ackerman. 12 issues $24 
Please send for Sample issue. 

MODEMNOTES 


PO Box 406472 
Chicago, I 60640 
(312) 764-7407 


USER’S GUIDE, DBASE I 
Thesis a guide to 


programming 
dbase. Contains programming instructions for 
and advanced programmers. Dbase 
lladd ons such as dgraph, dulil, are reviewed in 
detaii Over 200 pages. Contains a complete Ac- 
counting System with Payroll, Accounts Receiv- 
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COMPUTERLAND: WEST PALM 
BEACH 

Mon-Sat 10 a.m. to 6 p.m. Full service and 
Support for PC, compatible hardware and soft- 
ware. Classes in programmung, consultation alt 


texts. 
4275 Olmechobee Bivd 





ILLINOIS 


CDMPUTERLAND OF OAK LAWN 
Specaiang in sales and support in the Tr-State 
area Call about private and corporate quantity 
purchases Authonzed Context MBA dealer 
10935 S. Cicero Ave 

Oak Lawn, IL 60453 

(312) 422-8080 


COMPUTERLAND—NORTHBROOK 
Individualized consultation Specializing 


Northbrook, tL 60062 
(312) 272-4703 
SOFTWARE STORE 


FREDERICK COMPUTER 
PRODUCTS 

Mon -Thurs $30 amto9pm Fn -Sat $30am 
to 5pm Full selection of hardware and sott- 
ware One day service Many Courses offered at 
our ctr 

5726 industry Lane 

Frederick, MD 21701 

(301) 694-8864 


MICHIGAN 


COMPUTERLAND 


sernce center Leasing 
avaiable Mon 10-9, Tues Fn 10-7, Sat 10-4. 
22000 Greater Mack Avenue 
‘St Claw Shores, Mi 48060 
(313) 772-4540 


NEW YORK 


Computeriends of Queens 
Convernent to NYC and U. Wide range of soft- 
ware & penpherals Casses & traming sern- 
nars Specialists in sence and support. Waich 
tor FOREST HILLS store opening soon! 

Liftle Neck, NY 11362 © 251-07 Northern Bivd.. 
(212) 423-5280 

© 108-40 Queens Bivd , Forest Hills, NY 11375 
(212) 263-1500 


HARDWARE. SDFTWARE, 


(212) 254-9191 Mon -Sat. 10.a.m.to 7 p.m 


PENNSYLVANIA 


Full sales, service & support for IBM, DEC, AP- 


ANTI-THEFT PC. REGISTRATION 
The only sernice avaiable to regrstes (not insure) 
your PC. components or other types of valuable 
equipment against loss or theft. For further w- 
ne a a contact. 

THE FOOTPRINT, INC. 


| 1160-Via Mateo 


San Jose, CA 95120 


BUSINESS MASTER PLUS 

Business Master Pus is one of the most com- 
prehensive and professional business and ac- 
counting packages. This package includes 
Genera) Ledger, Payroll, Fixed Asset Account- 
ng. A/R, AVP, inventory and a Mail List program. 
Our umque accounting package offers BTree «- 
Geong! Now available under CBASIC and C880. 


$45 

BUSINESS MASTER INC. 
4317 Sea Bright Dr 
Carisbad, CA $2008 
(714) 434-6165 


LONG DISTANCE ANALYZER 


Gata Use ft to cut abuse and waste, bill clients, 
recoup telecom errors, evaluate special ser- 
vices, print alpha directory, and cost account by 


your categones Menu-driven 
thousands of monthly calls. $195 
GOLDEN BRAID SOFTWARE 
ATTN George Reardon 

PO Box 2934, Sarasota, FL 33578 


(714) 641- 244 


SOLOMON It 
GENERAL LEDGER 


ratio 
plus a complete report generator $595 com- 
plete Demo available 


Signin. 


information For wise Business Decrons 


COMPUTECH GROUP INCORPORATED 
Lee Bivd , Box 271 

Frazer, PA 19355, 

(215) SOLOMON or 644-3344 


| CUSTOM PAYROLL 


A) systems support multiple pay categories, 
Calculation of all taxes, user-defined deduc- 
fons, excephonal item handling, a vanety of 
necessary reports, paychecks and W-2 forms. 
Whitten in PC Basic with full source included for 
easy maintenance Prices start at $400.00 for 


Phone #913) 381-9116 








PROF. MANAGER FOR A/E FIRMS 
The Professional Manager is a fully integrated 


in dbase Ul and «t has Job Cost/Bulling with in- 
tegrated Payrolt, Accounts Recervable, Ac- 
counts Payable, and General Ledger Avaliable 


beds eathA 

‘1st Module of senes-mntegrated accounting sys- 
tem. Buslds employee and vendor hsts on ran- 
dom access dala files Tracks 13 fields for 
employees. 7 for vendors. Will handle up to 600 
employees and 1200 vendors. Next module— 
cash dish & ch writer due 8-83. Wntten in BASIC. 
You may ist & modify Requires 64K, 80 col. 
drsptay. 200, printer, $39 95. 

ESSENTIAL SOFTWARE 


11000 Cedar Ra, #110 
Gleveland, OH 44106 
(216) 721-3400 


THE AHA EXPERIENCE 
PMS-H Project Management and Schedule 
For managing any complex proyect— 


Santa Cruz, CA 95063 
(408) 475-7247, 475-8705 


TIME ACCOUNTING & BILLING 


Program selection makes TABS easy to under- 
Stand and operate. STI's full-teature soltware «s 
Currently in use by over 400 hrms nabonwde 
For detatis contact. 


SOFTWARE TECHNOLOGY, INC. 
620.No 48th, Suite 312 
Lincoin, NE 68504 

(402) 466-7871 - 


PROJECTS MANAGEMENT 
SYSTEMS | 

PMS (1s a powerful user-inendly planning aid 
wtwch produces time, cost and manpower re- 
ports based on CPM/Pert A data base of proj- 


(412) 279-4130 
CHURCH ADMINISTRATION 
COMPUCHURCH comprehensive 


EXPERT SYSTEMS” 
Interactive textbooks with financial and invest- 


DesKitt 


Speed and simplify your day-to-day office or 
home routine with DesKit! All these funchons in 


(313) 851-2504 


COLLECTION 

A COMPREHENSIVE COLLECTION AGENCY 
SOFTWARE SYSTEM Handles multiple ac- 
counts and bad checks Intertaces with most 
popular word processors so you can create be- 
hevable “personalized” form letters. Creates 
monthly merchant statements with up to date 
status on all accounts EASY TO USE/Great for 
attomeys and collecton agencies. Only $250 Cail 
of wmite for more information. 

ORION SOFTWARE 

PO Box 2488 

Auburn, AL 36830 

(205) 887-9721 


MPCS PROJECT MANAGER 
MPCS 1s a full function project management, 


} control and scheduling system with company, 


Droject, phase, and task control levels Func- 


COOEWRITER CREATES 
SOFTWARE 

Wf you can lay out a screen display you can cre- 
ate custom software The CodeWriter Plain Lan- 
guage Program Design System allows ANYONE 
‘with aPC to Program Design, for that special data 
base/report program exactly the way you want. 
NO PROGRAMMING. CodeWhiter writes ail the 
ao eet ees 


DYNATECH MICROSOFTWARE, INC. 
TBAT N. Caldwell Ave. 
Niles, IL 60648 

(312) 470-0700 
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TIME ACCOUNTANT 
TIME 


(415) 658-7161 
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CORRELATIONS /GRAPHICS 

Menu-driven calculation, display, storage, re- 
trieval of correlahon data. Equations and graphs 
‘on monitor or printer. Prepares matnx up to 3000 
bits (in variable/observalon form). Extremely 


LEASE BUSINESS SOFTWARE 

Why invest unless you're sure? Rent business 
and professional software for the IBM/PC and 
compatible systems. 30-day lease No risk. No 
membership Full credit you do 
buy. For details and rental ist: 1-600-323-8064. 
Wn. (312) 251-5699 

MICRO-MART DISTRIBUTORS 

Dept. PCB 


1131 Central Ave 
Wilmette, IL 60091 


EUREKA! 

isthe sales prospecting system for sales profes- 

ssonais. EUREKA! Minimizes the amount ot in- 

formation required while mavamizng informabon 

Ee rik personal, and 
hrstoncal informabon. For a limited time EU- 

REKAl ts just $149 Let EUREKA! help you turn 

‘Suspects into prospects. 

SYSTEM VISION CORPORATION 

199 Caitormua Drive, Suite 207 

Malibrae, CA 94030 

(415) 697-3861, Outside CA (800) 352-9999 


FINANCIAL PLANNING AND 
ANALYSIS 

Business planning, strategic planning and cap- 
ital budget analysis. VENTURE contains alt the 
logic, 


SOFTWARE AUTHORS 

li you have a first rate program that runs on the 
IBM PC we can help you find the nght publesher 
We provide services sinitar to those ot literary 
agents, including asszstance in fine turung your 
product, locating a publisher and negotiating your 
contract. Call or write for detaits. 

DOUGLAS & SONS SOFTWARE AGENCY 

10 Fredenck Avenue 

Neptune, NJ 07753 

{201) 922-9656 


DAILY PLANNER—$36 

Don't miss any more appointments. Display a 
day or range of days. Search for a particular ap- 
pointment or print 2 carry-along reminder Oe- 
fine times and duration to suit your schedule 
Days are displayed to make rescheduling easier 


(215) 962-3156 


SALES PROSPECTING SYSTEM 

The FORTY-NINER™ by £X CALIBUR Systems, 
Inc will tun your PC into a gold mine ot new 
prospects and sales! Up to 1500 prospects per 
disk. Handles 90 saies reps, 90 sources, 90 


17461 inane Blvd , Suita N 
Tustin, CA 92680 
(714) 731-2964 


AMWAY DISTRIBUTORS 


con your reorder levels, W'sale & Retail accounts; 
Vouchers; SCO; Four sales tax areas, Easy ed- 
iting. Clearly written manual, more. Pnce $495.00. 
For information & sample output contact. 
CORPORATION 


TIME AND ATTENDANCE 

The TMAT REPORTER is a unique pre-payroll 
system that allows you to enter punches directly 
from employee time cards, without converting. 
Calculates hours, tracks vacafion, tardies, ab- 
sentesism and more. eq 64K, 2-dlisk printer and 
00S 11. Price $249.95. To order or for more in- 
formation write: 

FIRMWARE 


PRODUCTS 
4750 North Central Ave., #120 
Phoennr, AZ 85012 


MYTE MYKE BUSINESS SYST 
COMMERCIAL GRADE INTEGRATED PACK- 
AGES INCLUDE 

© BUSINESS PACK, o/e, p/o, aff, it afp, afl 
@ MFG CTRL bom, sched-test, mrp, 

e OURANCE Abt AGENCY, gt Sem. midg 
© PROFESSIONAL: time and billing mstaltation 
and ongomg support avaiiable. CP/M, UNIX, & 


(716) 662-6621 


WORK MANAGEMENT 

Keep track of time spent on clients and projects 
by employee and funcbon. Track direct ex- 
penses by type and by in house vs. outside 
charges. dBASE I source code and program 
generators cluded for easy extension/cus- 
tommation Menu-drven with on-ime printed 


(415) 592-7371 


THE PROSPECT MANAGER 


Also has prospect ledger for tracking orders/ 
phone calis List price $129 

AUTOMATED INFORMATION SYSTEMS 

PD Box 649 

Lubbock, TX 79406 

(806) 762-6604 


TIME SERIES OECOMPOSITION 


| AND ADJUSTMENT (PC-TSDA) 


Determines the amount ot Trend, Seasonal, 


| Cyclical, and Irregutar movernents exasting within 


time senes of monthly data. Adjusts for each type 
at movement and produces tabular and plotted 
output at nene stages of the analysis. By the writer 
ot the widely used TV-TSDA for mamtrame 
computers Input from keyboard or diskette, $95. 
WHITE SOFTWARE 

850 S. Lakeshore Dr 

Lake Village, AR 71653 

(501) 265-3315 
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Software /Business 


SOFTWARE PROGRAMS 
WANTED: State-of-the-art program publica- 
hon. TYPES: Entertainment, education, graph 


RELAY 
Compare and try RELAY. We think you’? buy it. 
HELP Key, Send/Receive files 


Supports Hayes. 
Don't underestimate RELAY because I's $149. 
VM PERSONAL COMPUTING 

60 East 42nd Street 

New York, NY 10165, 

(212) 697-4747 


LOADS VISICALC FILES 

LoadCatc allows you fo take data from down- 
loaded text fies and create DIF files for use by 
VisiCalc, 1-2-3, CHARTMAN, VisiTrend/Piot or 
any other DIF compatible programs. LoadCaic 
can turn mainframe raports into VisiCalc 
spreadsheets. You can also make color charts 
with CHARTMAN using the same data from 
LoadCalc. $95. 


CYPHER 

121 Second St. 

San Francisco, CA 94105 
(415) 947-5297 


REMOTE ACCESS 


vathout. Cal or write for ino. VISA/MIC. 
CUSTOM SOFTWARE 


P.O Box 1005 
Bedlord, TX 76021 
(817) 262-7553 





INTERM 
A bine of high intetigent terminal 
emulators that Include VT52, VT 100, H19, 219 


operat 
OFFICE SOFTWARE AUTOMATION 
4305 £1 Dorado Drive 
Piano, TX 75075 
(214) 867-5307 


HASP REMOTE JOB ENTRY 
BARR, 


printouts. Easy bisync communication 

with MVS/JES2, MVS/JES3, VM/RSCS, VS1/ 

RES, ASP, Data General Hanviet, and all HASP 
multi-teaving protocols 


protocols Features: Menu-diiven 
rig Nm eteiete Mat | 


baud, more efficient than the 3780. One year 


COPYLINK TO BRANO X 

COPYLINK Transfers files error free trom micro 
computers with dilterent disk formats (most other 
PCs supported). Access bulletin boards, data- 
bases, send and receive electronic mail Free 334 
page book “THE COMPLETE HANDBOOK OF 
PERSONAL COMPUTER COMMUNICATIONS” 
included List $99 95 VISA/MC. 

USS. DIGITAL CORPORATION 


1-2-3 & VISICALC LOADER 

LoadCaic converts text data downloaded from 
maintrames into WKS (1-2-3) or DIF files. Han- 
dies med text and values without special for- 
matting or programming. Now youcan move your 


Pittsburgh, 
(412) 276-2387 





Software/Compiler 


C-SYSTEMS © COMPILER « 
WINDOW 


| ment level Display and change variables using 


eo See 


: ahead. 
Nad edgrtl ony $395 Call your dealer 
ol. 
COMPUTER INNOVATIONS, INC. 
10 Mechanic Street, Suite J-109 


TLM. 1 

A data base management system that gener- 
ates and summarizes files, mailing lists, and 
‘employee records, The data can be accessed and 
searched ina number of ways T)M a 
help screens and function key legends as 

ads. Capaites inde 32 767 records pet le, 
ane per record, 60 char/field. (List Price: 


) 
INNOVATIVE SOFTWARE, INC. 
9300 W 110th St. #380 
Overland Park, KS 66210 
(913) 868-0154 


CONDOR DATABASE 

A relational OBMS for development of micro- 
computer apphcations: maz list, personne! rec- 
ords, sales tracking and accounting. Complete 


RELATIONAL DATA BASE SYSTEM 
REVELATION tums your IBM PC into a data base 
machine. tt you know about the PICK 0S you 
know ail about REVELATION Maximum record 
suze to 64K. Files can have n records. Address- 
able storage to 2.4 billion bytes. English-tike 
query language User defined menus, screens, 
Teports. Compatible with IBM Series/1 with PICK 
0s. 


(415) 974-5297 


ResQ—THE ULTIMATE DBMS 

The only system that lets you design and create 
your awn forms and reports nght on screent ResQ. 
Cakulates, reads, searches, sorts faster than 
other systems tested; interfaces w/word proc- 


screens, 
file, 60 fields per record, 80 char. per field, 
$395 00. 


KEY SOFTWARE INC. 

2350 E. Devon Ave., Suite 138 
Des Plaines, (L 60018 

(312) 298-3610 


PC POWER AND FLEXIBILITY 
Fas-File An easy to use, Menu-driven file sys- 
tem. Features include fill-in-form input, auto- 
matic disc formatting and custom forms, records 
and reports. Powerful searches can be made 
using up to 100 key words per record or any other 
tecord data. Comes with full tutorial and reter- 
ence gunde $145 00. 

GRYPHON SYSTEMS, 

$22 Grange Hall Rd. 

Cardiff by the Sea, CA 92007 

(619) 436-1455 


NEXT STEP 

NEXT STEP is a database management system 
wath a built-in alectronic programmer. tt allows 
theuser to create database applications to meet 
his particular needs. No programming know! 
edge ts necessary. Retail $295. Requires 128K, 
2 disk drives or hard disk system, a printer. 
EXECUWARE 


KNOW YOUR CLIENT (KYC) 

KYC allows you to easily enter and instantly re- 
Call information about a cent; get a listing of alt 
the people you know at a company you plan to 
visit; make follow-up calls on the day you prom- 
ised, print labels. Retail $92.95. Requires 64K, 1 
EXECUWARE 


7415 Pineville-Matthews Road 
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FAST FILE 

Let your PC write its own programs! FAST FILE 
generates fully integrated applications systems 
ina matter of minutes Features include: file det- 
nition, file maintenance, calculations, search/ 
Inquiry, report writing, and fite security. Easy to 


KnowledgeMen 
KNOWLEDGE MAN puts It ail together. All the 
functions of ordinary file managers & much more. 
Fast, efficient storage, piain English queries; IN- 
TEGRATED SPREADSHEET, REPORT WRITER; 
SCREEN MANAGER, powerful computational 
Capabilities. INTRODUCTORY OFFER—regu- 
tarly $500, call now for special price! Requires, 
192K plus 2 drives. MC/VISA. 

MARINA SOFTWARE SYSTEMS 

2210 Witshwre Bivd., Suite 275 


THE DetaFiler™ 

Put the power of your IBM PC to work on your 
various lists with our easy to use menu driven 
DataFiler program. t's a time saver, information 


DataFiler, Merge'n Print ($149), and your word 
ae 


MBS SOFTWARE 
127 NE Hassalo St. 
Porttand, OR 97230 
(803) 256-0130 


PrettyPrinter tor BASIC 

ee ee 

Then you need the PrettyPrinter for BASIC. 

Ap dllesisip- dell 

derstand them; indented and block structured 

(lke Pascal), keywords in lowercase, remarks 
hited, . 


Centrevile, MD 21617 
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DNE-KEY STEP-SCROLL 
BASIC PROGRAMMERS This routine replaces 
the LIST command and steps Uwough your pro- 
grams forward, backward, or repeats the same 
line. EDIT or RUN the program between steps and 
continue with only one key stroke. Parameters 
for stepping can be resel al any time. Other fea- 
tures included Mail $18 for a diskette. 

IRC ASSOCIATES 

125 Sherrfield Dr X9 

Saginaw, MI 48603 

(517) 792-2156 


MENU-JOY DISPLAY MGMT. 

Create custom tailored displays to select all your 
favorite programs for immediate execubon, 
simply by pushing a button. Compatible with 
most mice/joysticks connected via game adapter. 
Full color support. Enhancements & updates-> 
N/C first year. Very, very easy. Enre package. 
$79. Demo disk $15. S/H $3. 

MITCHELL ENTERPRISES 


Street 
Huritrgton, NY 11743 
(516) 427-7401 


MSDDS PASCAL SUPPORT 

2 Sottware development tools for Pascal users: 
Tooltat ($150) contains 4 units which will add 
turtlegraphics, true seriat comm, & keyboard, 
screen, & printer contro! SSP ($95) contains hi 
level math support including matrix, vector, & 
complex math, distributions, regression & spline, 
and more-—-55 procedures in all. 

HI-TECH COMPUTER SERVICES 

17 Mein Drive 

New City, NY 10956 

(203) 333-6034 


BASIC PROGRAMMING TODLS 

Screen Design Facilty (SOF) creates screen 
handling and data imput routines. UNIVERSAL 
REPORT FACILITY (URF) a universal reportwri- 
ter for any random file(s). B-TREE FILE AC- 
CESS—maintams keyed files—no sorting— 
nodal-in BASIC source code. Ail produced code 


Telerence 

tributed with the IBM assembler $50.00 includes 
PXREF program and documentation 

MORTON SOFTWARE 

25325 Cassandra Ct. 
Mission Viejo, CA 92691 














PASCAL DECIMAL MATH 
Fixed decimat math routines provide 125 digit 
accuracy making business programming pos- 
sible for the IBM PC, PASCAL V1.0. Functions 
provided are add, subtract, multiply, divide, 
compare, absolute value, negate, round, to and 
from string conversion, and integer to decimal 
conversion $39 95 includes full documentation 
PARAGON SOFTWARE CORPORATION 

775 West Michigan Ave 

Jackson, MI 49201 

(517) 782-4859 


ACTIVE TRACE 

Automates [he tedious part of PC BASIC Pro- 
gramming /debugging, leaving you time te leam 
& create Pops a window into BASIC which dis- 
plays variable values as your program runs. 
Output to screen, printer, or disk. No need tosin- 
gle step Complete XREF mapping Review in 
BYTE 4/83 p.334 $79 95. CALL FOR INFO 
AWARECO 

PO Box 695 

Gualala, CA 95445 

(800) 356-9120, tn CA (707) 884-4019 


PRESSER—$25 

Create a compressed file by removing all REM 
statements from your BASIC program which 
helped debugging but slowed execution End the 
need for manual editing. Also ist all varable 
names wath line numbers to help spot dupli- 
cates. PA residents add 6% Inquire about our 
full tne of software arid hardwara. 
INFORMATION SYSTEMS. 

AD #2, Andrews Lane 

Glenmore, PA 19343 

(215) 942-3156 


GdBASE—DOC 

Acompletely mechanized “system documenta- 
tion facility® for user-Geveloped dBASE Il apph- 
cation systems. Fealures Logical Design Specs, 
Data Dictionary, Block Diagram Generator, Super- 
List and more Otfers the best technicat docu- 
mentation for For infor- 
mation on avatlatulity contact J Stanfield at: 
BUSINESS SYSTEMS AESEARCH AND 











Software / 
Directories 


LOOK IT UP IN THE 

DISKONARY™. Provides a comprehensive hist- 
ing of more than 1000 IBM PC software prod- 
ucts on diskette Includes built-in sort/search 
Toutine by application or manufacturer, software 
Gescripbons, suggested list pnces and hard- 
ware requirements. Updates available. $49.95 
for 5%" diskette 

EXECUDISK, INC. 

PO Box 219002 

Houston, TX 77218 

(743) 859-5178 


FULL SCREEN EDITOR 

POWERFUL MOUSE OAIVEN FULL SCREEN 
EDITOR. Use mouse or keyboard to select, move, 
search, copy, delete, ec UNDO and CANCEL 
functions allow user to easily recover from mis- 
takes and accidental operations User can edit 
muluple files viewed concurrently in separata 
windows Common WP functionsalso provided. 
Price $175 (mouse not included). MC/VISA, 
check or money order 

PC TECHNICORP 

40Grove Street 

Wellesley, MA 02181 

(617) 431-7854 


Software/ 


Educational 





EXPERT SYSTEMS™ 





Interactive textbooks with financial and invest- | 


ment analysis, scientific and educational appli- 
catwon spreadsheet modets for Lotus 1-2-3, 
Multiplan, VisiCalc and SuperCale Available n 
computer stores and bookstores nationwide. 
EXPERT SYSTEMS, INC 

PO Box9 

Redmond, WA 98052 

(206) 883-8086 


MR. MATH ARITHMETIC TUTOR 
Program generates problems in all four types of 
arithmetic at ten levels of difficulty. Unique fea- 
ture allows student to work out all problems di- 
fectly on the screen—no pencil or paper needed! 
Complete annotated solution 1s shown if answer 
18 incorrect. Includes 30-page istructon book. 
$29.95. 1DD /64K 

TEAM COMPUTER SERVICES 

PO Box 725 

New Providence, N.J 07974 

{201) 665-0923 
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MA. MATH MDNEY TUTOR 

For grades 2-4 Four games provide practice 
COIN Counting, making change, and making pur- 
chasing decisions. Different levels of drfficulty in 
each game. All problems worked out direcify on 
the screen—no pencil or paper needed! Step- 
by-step answer alter 3 tres. 30-page instruc- 
tion book. Req 1DD and 64K. $29 95 Buy both 
Anthmetic (see ad above) and Money Tutors for 
$49.95 

TERM COMPUTER SERVICES 

PO. Box 725 


New Providence, NJ 07974 
(201) 665-0923 


SpeedRead+ 

Read faster and more efficiently in just 15 mun- 
utes a day! Easy to operate, SpeedRead+ lets 
you set your own pace from 5 to S000 words per 
Munute and select from multiple training modes. 
Excellent reviews wn Creatrve Computing and 
InfoWorld Apple and Atari—$64.95/IBM— 
$79 95. Ask your dealer or call: 

INET CORP. 

536 Weddell Drive 

Sunnyvale, CA 94066 

(408) 734-0311 


GRADEBOOK 3.0-DISK PKG. 

User acclaimed for over 3 years 15 menu items 

allow teacher to store, retrieve, print and correct 

Scores or grates. Printer optional. Use up to 5 

grading areas, w/200 students and 60 grades 

per student—$36 95. Other programs. Grade 

Point Average—S$8 95, Testmasters—$19.95, 

pe gee and Brain CompuTeasers— 
19 95 

DEC COMPUTING, Dept. 100 

609 Oakleaf Dive 

Garrett, IN 46738 


THE ABC PRIMER 

THE ABC PRIMER is a color graphics program 
that will help parents and teachers introduce 
children to tha alphabet and to computers. Care 
has been taken to make the program a stimu- 
lating visual treat. Five operating modes provide 
drills of increasing complexity in letter recogni- 
on Also available in French. List. $39.95. 
TECHART ASSOCIATES 

PO Box 370 

Berkeley, CA 94701 
(415) 525-0870 


VOCATIDNAL SOFTWARE 

Job Search program which matches a person's 
Skill level to jobs. Also a vocational Aeport pro- 
gram for summarizing mformation. Avaiable on 
(8M PC, and Apple li Free literature. Dealers 


tavited 

ELLIOTT & FITZPATRICK, INC. 
PO. Box 1945 

Athens, GA 30603 

(404) 548-8161 


PC/PILOT 

Language by educaton and traning. By MicroPi, 
lm ant ete alr, 
computers. Meets COMMON PILOT standard. 

Extens ons for color, (graphics, user fonts, win- 
ows, files and video control Includes EZ editor. 
Lic: $100 single, $550 multiple 
WASHINGTON COMPUTER SERVICES 


Software /8087 


8067 MATH PACKAGE 
Increase math performance (2x to 180x) and get 


Cluded are an easy to install 8087 Numeric Pro- 
cessor chip and easy to use interlace libraries 
(with source code) for the (BM PASCAL Compit- 
ef and the IBM MACRO Assembler, $295. 
HAUPPAUGE COMPUTER WORKS, INC. 

358 Veterans Memonal Highway, Suite MSI 
Commack, NY. 11725 

(516) 360-3827 


S3EPAK—systems, analysis tutorial plus codes. 
FLUIDPAK—compressor, turbine fan, cyclone. 
HXPAK—heat exchgrs., boilers, condensers 
REACPAK—reformers, shift conv... gasifiers. 
FSPAK—alk., acid, molt carb., fuel celts. 
PSI/SYSTEMS 


Research Park 
Andover, MA 01810 
(617) 475-9030 


OPTALK/OPTICAL RAY TRACE 


formations. Fans, spot diagrams, paraxial trace. 
Lens library on disk. Reg. PC-DOS, 96K. $59, 
documented. 


| AUTOCAD 1s 20 drafing and design 


HEAT TRANSFER ANALYSIS 

Engineers: Save time and money on your next 
thermal analysis.. Why use 2 mainframe finite 
aiflerence program? Use TAS on your IBM PC! 


varying heat sources and boundary tempera- 
tures; friendly interactive Input. Free brochure. 
RF WARRINER ASSOCIATES 


TECHNICAL SOFTWARE 

Largest selection of engineenng software—CAD, 

Heat & Mass Flow, structural, Statistical Anal- 

appa i Microcomputer programs 
for Mechanical, Chemical, Civil, eh al 

neers, Architects, Scientists, Contractors Send 

for detatied catalog—include $2 00 for postage 


Cleveland, OH 44121 


COMPUTER-AIDEO DRAFTING 

ign enabling 
anyone who draws lo create, edit and plot draw- 
ings AUTOCAD ts general-purpose and fleable, 
useful for architectural and engineering draw- 


training disk and manual for only $50. 
AUTODESK. INC. - 


150 Shoreline Hwy #820 
Mill Valley, CA 94947 
(415) 331-0356 


STATISTICAL QUALITY CONTROL 
PACKAGE 
@ XBAR-R charts @ P-Charts @ C-Charts @ V- 
Charts © Cause and effect diagrams © Histo- 
grams Basic statistics © Frequency distibu- 
tion e PARETO Charts © Menu-dnven @ Tutonal 
e Complete documentation « Sample problems 
@ High resoluton graptucs and oe 
Also available for Appie @ SQC-Pack $385. 
CULVERIN CORPORATION 
245 West Elmwood Dr. 


Dayton, OH 45459 

(513) 435-2335 or 1 (800) 547-1565 
CHEMICAL ENGINEERING 
SOFTWARE 


FLASHCALC 1.00 - Performs equilibrium flash 
calculations for mutticomponent streams. 


Software/File 
Management 


CADSAM 
BASIC btree keyed file sysiem. 
Supports 5 data fries and 10 index files open si- 
Supports 32,000 records/file. 
Automatically reuses deleted records Supports 
keys between 4 and 60 bytes Supports dupli- 
cate keys Random search time 1 second. Se- 
quential search tyme 1/10 second. Supplied mm 
source form. $150. Demo $15. 
INC. 


PO Box 17304 
Greenvitie, SC 29606 
(803) 277-0650 


KWIC-REF/1 

A general purpose text filing system. It ts de- 
signed to file and cross reference documents, 
notes, letters and any text materials Itcan keep 
track of up to 32,000 key words and 32,000 
documents using “and” “or” and “xor” combi- 


nations $450 

CHEN INFORMATION SYSTEMS, INC. 
1499 Bayshore Blvd , Suite 205 
Burlingame, CA 94010 

(495) 692-4358 


FINANCIER, INC. 


credit card, budget and tax record keeping Also 
Included, property inventory and check printing 
with one data entry TAX SERIES—Pertorm tax 
analysis with pre-formatted spreadsheet and 
graptucs Compute 1962, 83, ‘84 taxes On 
screen help Full use or funcbon keys. Interfaces 
with personal senes 


FINANCIER 


FINANCIER, INC. 
2400 Computer Dr, Box 670 
Westboro, MA 01581 

(617) 366-0950 
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INVESTMENT PORTFOLIO 
MANAGER 

Aneasy-to use total management system used 

by financiat mstitubons to calculate portfoho 
values Computes balances, income, rates, ma- 
turity and funding distribubons, rate sensitivity, 
funds gap and ratios. "What-if? capability and 
user-friendly. Ideal for portfolio managers, fi- 
nancial analysts, trust managers. For further info 
contact: 


DECISION SCIENCES 
1675 W 200N., Dept P 


CALCULATOR EMULATOR 
Now you can make quick calculations with the 


floating point, auto 
decimal entnes, PLUS optional tite fine and fa 
belling of entnes For home or business. Deater 
Inquiries welcomed. $39 95. AMEX/MC/VISA/ 
CHECK/MO Call 24 hrs. 
SPECIALTY DESIGNS 
7739 El Pensador 
Dallas, TX 75248 
(214) 960-2455 


EXPERT SYSTEMS™ 
Interactive textbooks with financial and invest- 


Mulbplan, Vis'Calc and SuperCalc. Available in 
Computer stores and bookstores nationwide. 


CONSOLIDATE VISICALC FILES 
MergeCalc allows you (0 consolidate muttiple 
VisvCaic files and preserve the formulas. You can 


(415) 974-5297 


MONEY MAESTRO 
A financial record-keeping package that pro- 
vides budget tracking and tax reporting. Money 


tial format. Money Maestro requires 64K, DOS. 


INNOSYS 

2150 Shattuck Ave. #901 
Berkeley, CA 94704 
(415) 843-8122 
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FINANCIAL ANALYSIS PKG. 


eprecial 
the Economic Recovery Tax Act of 1981 Retail 
$82.95 Seen ts a printes 
EXECUWARI 
Fats Pre SMathows Read 
Suite 300, Box 10 
Charlotte, NC 28211 
(800) 438-3636 


COTS/FairValue 

integrated option trading system, including val- 
uabon, strategy analysis and porttoho man- 
agement. For futures, currencies, stocks, indexes. 
Prices start at $495 for Valuation Kernel (wath 
super graphs). Advanced systems and en 
hancements available. COTS/FawVatue ts used 
by major banks and brokers, traders and mar- 
ketmakers. See Apn! 1983 PC review. 
SOFTWARE OPTIONS, INC 

19 Rector Street 

New York, NY 10016 

(212) 785-8285 /(800) 221-1624 


PERSONAL FINANCE ANALYST 
An easy to use, menu-driven program to track 


transaction entry, trend analysis, and line graph 
plotting by category, date, oo. 


TIME VALUE OF MONEY 

This program evaluates the effect of time on the 
value of money Present-future worth, mort- 
gage, annuity, gradient and balioon analyses let 
the novice user play “what (7°. Extensive de- 
scripbons and examples tor each analysis make 
TVM easy to learn and use. Only $39.95 Plus 
Postage FREE Calculator Program. 

PEOPLE LITERATE SOFTWARE 


(406) 596-1581 


THE ITEMIZER 

Keep track of expenses and incomes in the order 
you want. Any type of expense or income can be 
put into a separata calegary with comments. 
Sub-totals may be calculated at any point. Tha 
Hemmer makes record keeping a snap, excellent 
for tax itemizing. Only $39 95 Plus Postage. FREE 


Calcutator Program 
PEOPLE LITERATE SOF TWARE 


(406) 586-1581 





MONEY MANAGER 
Get more control aver your money Money Man- 


months certain bitls need to be paid and know 
how much spendabla incoma you have 
throughoul the year Only $39 95 Plus Postage 
FREE Calculator Program 

PEOPLE LITERATE SOFTWARE 

PQ Box 2039 

Bozeman, MT 59715 

(406) 586-1581 


1-2-3/VC FORMULEA PRINT 

DocuCalc 1s used by CPA's and financial ana- 
lysts to review complex models dunng devel- 
opment Gnd arrangement shows equations in 
correct positon without truncation All global 
details, ranges, graphs etc printed Shows blank 
cells whuch take space in model and @ERA cells. 


$95 
MICRO DECISION SYSTEMS 


Box 1392 
Pittsburgh, PA 15219 
(412) 276-2387 


ACCOUNT MANAGER—S34 

Manage 10 individual accounts mcluding elec- 
tronic bantong entries (telephone or automatic 
payments & transfers) User defined codes to sort 
by category for budget plans & taxes Reconcile 
accounts, track expenses or search to verify 
payments PA residents add 6% Inquire about 
our full ine of products 

INFORMATION SYSTEMS 


(215) 962-3156 


| 


CHESS PARTNER 

This very tendly game offers six levets of skill, 

dual clocks, game and problem modes, color 
Qraptucs, and even allows you to take back pnor 

mistakes! Requires 128K, a disk drive, DOS 11 

or DOS 2.0 and a color monitor. $24.50. (In- 

cludes shipping). 

SCOTT MURRAY SOFTWARE 

3326 Granada Ave 

Santa Clara, CA 95051 

(408) 249-6168 


EXPERT SYSTEMS™ 

Entertainment interactive odysseys through 
history Artificial intelligence, real time graphics, 
and sound promoting jogical planning and 
strategy Other arcade type software you have 
seen does not even come close fo Expert 


Systems 
EXPERT SYSTEMS, NC 
PQ Box9 

Redmond, WA 98052 
(206) 883-8086 


SPACE MINER 

Take an incredible mining voyage at new levels 
of animation excetience and arcade excitement 
Maneuver ships to grab ore with controllable ro- 
bot arm Blast aliens with twin missie launch- 
ers Top 10 players, slop action; 3 play levels; 
JS, Bach; more! 64K, color card, PC-DOS. 1 dd, 
keyboard or joystick control $2995 V/MC 
RESOLUTION SOFTWARE 


(401) 461-2417 


THE CHROME RANGER 

Acclaimed by owners and reviewers for speed, 
appearance and tasteful sound Fast-action ar- 
cade-style maze game for 64K IBM-PC with one 
drive and any display and adapter Uses key- 
board or optional yoysick contral $2995 (Colo 
residents add taxes) Check/Visa/MC. Use with 
any version MS-DOS (1.0-2 0). 

OMNIWARE 

8972 East Hampden Ave , Box 32 

Denver, CO 80231 


Software /Games— 
Educational 


MASTERTYPE 

Typing instruction game that dares to be tun Zap 
the enemy word by typing t correctly or the word 
Zaps you Eighteen progressive lessons gradu- 
ated from home-letter recognition to 9-letter 
words, numbers and BASIC programming words 
Create your own lesson for specific needs 
$4995 64K disk. 

LIGHTNING SOFTWARE, INC. 

PO Box 19725 

Palo Alto, CA 94306 

(415) 327-3280 
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Software /General 


PUBLIC DOMAIN SOFTWARE 

Our users group library disketles are now avail- 
able to all PC users They're loaded with usetsl 
and interesting games, utilites, etc Send $10 
plus $2 shipping & handling for Volume 1 and 
Directory sting of other volumes. 

CENTRAL CALIFORNIA USERS GROUP 

PO Box 8140 

Santa Cruz, CA 96061 


SAPANA PROGRAMS PLUS 

MAIL-TRACK-1 (with LetterMerge) $49.95, EX- 
PENSE-TRACK-1 $4995, SOFT-INDEX-1 (an 
electronic card file) $49 95, HOUSEHOLD- 
TRACK-1, $49 95, INVOICE-GENERATOR-PA/DO 
$99.95, PAYROLL-TRACK-1 $99.95. Directory 


| &Gurde (free sample) IBM DISKETTES (SSDO 


$29.95, DSDD $39.90). ADO P&H. 30 DAY 
MONEY BACK GUARANTEE. 

SAPANA MICRO SOFTWARE 

Dept. PC 2, 1305 S. Rouse 

Pittsburg, KS 66762 

(316) 231-5023 


MASTER YOUR EPSON-FX 

You deserve more than cryptic control codes, 
Qarbied print characters, and restrictive chat- 
acles sets SET-FX™ convemently controls your 
Pe hp ah a Set your FX-80 or 
FX-100 ito emphasized, condensed, double- 
stnke, or other modes withthe touch ofa key 
Pnnt the “missing” (8M characters including 


acter sets or enhance IBM's with our sophisti- 
cated character editor. SET-FX™ loads onto any 
DOS disk. Introductory pnce until November 1. 
Send $39.95 wilh order. Dealer inquities invited. 
See display ad this issue for our Reader Service 
Card number 
SOFTSTYLE, INC. 
7192 Kalamanaoie Hwy, Surte 200 

96825 


WINE & LIQUOR INVENTORY 

For restaurants, wine bars—micro CELLAR- 
MASTER maintains wine and liquor inventory 
data for up to 400 locations Automatically for- 
mats and pnnits beautiful wine lists Produces 
many administrative reports including sales 
analysts, reorder, and mventory value $750. 
Dealer/consultant inquiries 

JUPITER ISLANO CORPORATION 

1900 Powell, Ste 1135 

Emeryville, CA 94608 

(415) 655-0840 





BAR CODE GENERATION SW 
Create BAR CODE labels with Oki 84, $2, 93, Ep- 
sonX 1 Interactive pack. Prints 39, 


ritog printers. 
93, [2 of 5, 2 of 5, Codabar & UPC-A symbolo- 
gies on 1-3 up label stock. Inc. /Dec. OCR inter- 
pretation—meets LOGMARS reqmis. CPM-86, 
PCD0S—for IBM PC/XT, COP MPC, other com- 


HOME/BUSINESS/GENEALOGY 
SUBJECT INDEXER, $35, SORT/MERGE, $40; 
LEASE CLASSIFICATION, $75; WEALTH 
WATCHER, $50; WEIGHTED POINT RATING, $25; 
FAMILY GROUP, $40; FAMILY TREE, $65; FAM- 
ILY REUNION, $100. IBM PC with 64K, PCDOS, 
2 drives, 800 column display, PC matrix printer 
oF equivalent. SUPERIOR QUALITY, Easy to use. 
ee eras Cae 
SOFTWARE COMPANY 


POBox Box 776 
Say UT 64110 
(801) 27. 


CDLDR ART/PAINT SYSTEM 
JOYPAINT AN INTERACTIVE JOYSTICK BASED 
MEDIUM-RESOLLTION GRAPHICS PROGRAM. 


© 16 color palette © Select brush size/ 
Shape © Use palette area to mix colors @ Create 
1000's of custom color pattems and lex- 
tures © SAVE pictures to disk © Display from 
BASIC @ Split screen and Full screen mode tog- 
gle © Spfx include MIRROR IMAGE, FLIP. RE- 
DUCE ..Compiled version on disk. Requires 64K, 
color adaptor and game adaptor $49 95. 
PCOMPUTER PICTURES 


53 Sherman Ave. 
Rockville Centre, NY 11570 
(516) 536-3953 


PLOT4 ENGINEERING GRAPHICS 
Linear, 'og, & log-tog medium res color graphs, 
This new compiled version is very quick! Full 
‘screen menus, easy data entry, 9 ines per graph, 
Sine types, full color control, interpolation, plot 
library on disk. Grafirax screen dump. Requires 
96K, graphics adapter, & PC DOS. Works great 
in black & white too! $79.95. 

CARNEGIE SOFTWARE 

PO. Box 1152 

Redondo Beach, CA 90278 


PRINT THE IBM GRAPHICS 
CHARACTER SET 
Use the 16M PC's “PriSC” key for its intended 


an MPI PnntMate printer and an (BM AP-PAK. 
IBM AP-PAK is a software Applications Package 
which enhances graphics printing when an IBM 
a ee a nea ee: 

Mi 

4426 South Century Drve 

Salt Lake City, UT 84107 

1-800-821-8848 


CHARTMAN 


Business graphics program that converts data 
into two- or three-demensional graphs Program 
is INPUT-FORM FILL-IN-THE-BLANKS and 
menu-driven via function keys. Over 20 types of 
graphics charts, Charts can be pnnted, plotted 
or previewed in color on the screen Inter- 
changes data with VisiCalc Slide presentations 
feature also integrated 

GRAPHIC SOFTWARE, INC. 

PO Box 367, Kenmore Station 

Boston, MA 02215 

(617) 491-2434 


CHEETAH Ait GRAPHICS* 


ics-quatity resolution, witht a vanety of interme- 
diate resolutions and hardcopy film or plotter 
output opbons. Infinitely fnendly and flexible You 
can make a slide in 10 minutes for as law as 
$5.00. “Elected by IBM as a VAR for graphic 


content 
CENTEC CORPORATION 


GIRAPH BUSINESS GRAPHICS 

GIRAPH. Line, bar, stack bar and pie charts. 
Menu-driven with selectable shading, labeling, 
colors, etc. Will use VisiCalc and Multiplan files 
($199). GIRAPH SUPER All the above teatures 
PLUS scatter diagrams, 3-D bars, separate left 


| and right scales, log scales, text anywhere and 


more ($299) Demo $25. Call or write to: 
DATA DISPLAY 

171 W 4th Street 

NY, NY 10014 

(212) 620-8134 


CURSDR GRAPHICS 

Make easy use of the IBM-PC’s graphics capa- 
bilities. Draw pictures with cursor movements 
‘that automatically create BASIC statements. Draw 
on templates or free-hand, ON-SCREEN in- 
structions for changing background, palette, 
colour, letter size, cursor speed, etc. Colour and 
high resolution Save picture as screen or BASIC 


EXECUTIVE GRAPHICS 

Line, bar and pie graphs on HP-plotters Quickly 

prepares charts for reports or overhead foils tor 
Reads VisiCalc, MuttiPtan or DOS files, 

or enter data directly FAST Menu-driven, Field 

tested Professional quality sottware and sup- 

port $350 US includes one year update service 

MC. VISA, money order. U.S. Inquines 

CR TOREN LTD, 

Suite 106D, 3700 Gimore Way 

Burnady, BC V5G4M1 CANADA 

(604) 437-3521 


GRAPH'N'CALC 

Brdge the function gap between spreadsheets 
and graphics A unique graphics/analysis sys- 
tem that uses techniques such as Seasonality 
Trending, Exponential Smoothing and Multiple 
Regression Analysis to develop projections. Then 
visualize the results using vivid color video or hard 
copy graphic presentations, 

DESKTOP COMPUTER SOFTWARE, INC. 

303 Potrero St, Ste 29-303 

Santa Cruz, CA 95060 

(408) 458-9095 


35mm SLIDE FRDM YOUR PC 
COMPUTER SLIDE EXPRESS converts graphic 
files produced on the IBM PC into brikant 36mm 
color sides with color resolution 400% better 
than your monitor Leave your printouts behind 
Project yourself into the technology of tomor- 
fow Use high resolution color shdes at your next 
presentation COMPUTER SLIDE EXPRESS $6/ 
Side $30 minimum order 

VISUAL HORIZONS 

180 Metro Park 

Rochester, NY 14623 

(716) 424-5300 


VERSAWRITER 

Complete drawing system for IBM PC includes 
digitizer drawing board and software—ready to 
use Use digitizer fo trace drawings to the com- 
puter screen Features include draw & dot mode, 
fill & airbrush in 100 colors, add text, save and 
Tecall picture, dump graphics to printer, make 
Circles, boxes, pie charts & bar graphs, create 
your own brush palette & more. $229 00. 
VERSA COMPUTING, INC. 

3541 Old Conejo Road, Suite 104 
Newbury, CA 91320-2178 

(805) 496-1956 


PC TRANSPARENCY DESIGNER 
Create transparencies for presentahons with your 
PC/XT and HP7470A plotter Design profes- 
sional ooking transparencies with such cus- 
tomeed drsplay options as font size, pen size, 
bold characters, underlines, justification, and 
italics. Print to plotter or matrix printer on paper 
of transparencies. Monochrome or color graph- 
ics supported. incredibly priced at $95. Please 
see display ad MC + Visa accepted 
SOFTWARE PROJECTIONS 

1407 Bethleham Pike 

Riourtown, PA 19031 

(215) 836-7100 
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GRAPHWRITER 

PRESENTATION GRAPHICS 
Graphweter™ is specifically designed for your 
presentation graphics requirements. Charts for- 
mats include pie, bar, lne, text, scatter, organi- 
zation, GANTT, “bubble”, table and many olher 
special purpose chart formats With Graphwn- 
ter you get the chart you want, the way you want 
it. Starting at $395 

GRAPHIC COMMUNICATIONS, INC. 

200 Fitth Ave 

Waltham, MA 02254 

(617) 890-8778 


HALO™ 

Graphics subroutines that run under MS/DOS 
in PASCAL, C, ASSEMBLER, FORTRAN, BASIC, 
and APL+ Supports color & monochrome 
graphics devices & can be graphics mtertace to 
apphcabons. Lines, arcs, circles, dithenng, pat- 
terns, etc can be created. World coordinates, 
ai image compression & animation features 


MEDIA iE tlio WC. 
36 Columbia Ave. 

Takoma Park, MD 20912 
(301) 270-2272 


VIDEDGRAM 

Create customed 16-color graphics for 35mm 
slide presentations. Features picture com- 
mands, tutorial manual, 24 brushes, magnifi- 
cation, interchangeable tonts, 7 shapes 
Requires: 64K, PC DOS, Colorplus board, AGB 
monitor Priced at $300 (program with free up- 
dates for 1 year) Traming and custom slide work. 
See arbcie in June PC Vol. 2 No. 1, 

IN 


(212)677-6599 


PLOT-10 GRAPHICS EMULATOR 

PCP-LOT is a complete emulation of the TEK- 
TRONIX model 4010 graptucs terminal The basic. 
packages range trom $40 to $75 plus optional 
plotter driver software Wnite or call for a tech- 


(614) 882-4786 








SanBenk FO: BlueBook PC: BlueBook PC: BlueBook 
E 


ADO CAD TO YOUR PC 

_wvith Vector Sketch, a 2D oraptucs package that 
runs on the IBM PC, included is an 

nete cagiizer (sizes from 11° x 11° to 42° x 60°) 
for fast, efficent, data entry Drawings are stored 
on disc, can be recorded on @ matrix printer, or 
Grawn by a pen plotter Application: Space plan- 
ning, flow charting, form, praduct, and graphic 
design. 

GTCO CORPORATION 

1055 First Street 

Rockville, MO 20850 

(901) 279-9550 


Software /Hobbies 


ATTENTION: COIN COLLECTORS 

Unique program records entire com collection and 
produces various reports !nat serve for personal 
investment information. Built-in market value fle 
provides tatest prices for 1600 U.S. coins. Re- 
quires 64K/2 dfvesipnater. **Coins** soft- 
ware & manual $95. VISA/MC OK. QUARTERLY 

updates $25. 


MYTE MYKE AUTO RATING 

dr teic INSURANCE AGENCY PACKAGE iii 
‘Tatiored to your temitones and the companies you 
represent, this extremely fledbie and compre- 


THE AGENCY MANAGER™ 


cient data update and retrieval, over 100 mar- 
kebng reports and sales toots, ACOAD's. Easy 
main menu and HELP feature. IVANS. 'BM-PC, 


LARGEST MARKET IBM PC USERS 

Consult PC. Blue Book every month for easy ref- 
erence to services/hardwara/software. You can 
be part of PC: Blue Book for 3 months for only 


Reach out to the largest market of IBM PC own- 
ers and users TODAY. Call Lois Price collect. 
PC. BLUE BOOK 

1 Park Avenue 

New York, NY 10016 

(212) 725-4215, 


RETAIL DATA SYSTEMS 

A Data Processing firm with over 30 years of 
Continuous service using THE RETAIL METHOD 
OF INVENTORY for independent apparel stores, 
has concise easy to read reports now available 
for the IBM PC. Included ara sales & units by 
vendor, profit margins, balance on order, & open 
to buy. 

‘SANTORO MANAGEMENT CONSULTANTS, INC. 
1441 Motor St. 

Daltas, TX 75207 

(214) 631-7622 


POINT OF SALE/CASH RES. 

A program designed for auto parts, hardware, 
equipment, and other part-number oriented in- 
Gustries. Prints invoices, stalements, and man- 
agement reports Color- and manu-drwven. 
Program keeps track of monthly, quarterly, and 
yearly unit sales Floppy or hard disk. Both cash 
of accounts recervabie versions available 
INTELLIGENT BUSINESS SYSTEMS. 

10S. Fourth Street 

Clarksburg, WV 26301 

{304} 624-7488 


WATERLOO MICROSOFTWARE 
A package of 5 interactive language interpreters 

, BASIC, COBOL, FORTRAN, Pascal) anda 
full-screen ‘editor, Full-screen and function key 
Support allow text to be modified without enter- 
ing commands Color/graphics support is pro- 
vidad tn languages axcept COBOL. Host 
communications gives to mamtrame files 
by programs on the PC. U.S. Inquines. 
WATSOFT PRODUCTS, INC. 
158 University Avenue West 
Waterloo, Ontano N2L 3E9 
(519) 886-3700 


APL INTERPRETER 

Acomplete, faithtul single-user implementation 
of the IBM/ACM standard re syntax and seman- 
tes of stalements, operators, primitive tunc- 
tions, input/output forms, and defined funchons. 
No significant design limitations on rank/shape 
of arrays or name lengths Color/graptucs, files 
of arrays, PEEK/POKE/SYS-hke funchons. U.S. 


Inquines. 

WATSOFT PRODUCTS INC. 
158 University Avenue West 
WATERLOO, ONTARIO N2L 3E9 
{519} 886-3700 


FORTH-32 
‘The most complete language available for the PC. 


screen editor. The only full FORTH 8088 Assem- 
bier See our ad this issue 

QUEST RESEARCH, INC. 

303 Wilhams Ave 

Huntsville, AL 35801 

(800) 588-8086 or (205) 533-9405 


(DEAL SOFT 

A complete APL. plus the most complete control 
of machine language and 1/0 and file devices 
from within APL. 20 digit precision, nested ar- 
Tays, mined data types, 1 


IDEAL BAS-APL (integrated BASIC and APL), 
IDEAL CALC, IDEAL WORD and IDEAL 4-5-6. U.S, 
IDEAL COMPUTER SYSTEMS 

68 Robie Street, Fundy Trad Mall 

Truro, Nova Scotta B2N 1L8 CANADA 

(902) 895-8062 
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Waterloo LOGO 

AVAILABLE NOW! Full LOGO tanguage, plus ... 
Simple screen editor © Music @ Painting @ Dec- 
tal floating-point arithmetic © Save and recall 
pictures on disk © Explicit error messages © Tu- 
tonal and relerence manual Requaes IBM PC or 
XT with 128K RAM, diskette dnve and color 
monvtor, $180 Quantity discounts VISA, M/C, 
Amex. U.S. inquines 

WATERLOO MICROSYSTEMS, INC 


(519) 064-3141 


SSI*FORTH 

SSI*FORTH is a FIG compatible FORTH devet- 
‘opment system for the IBM PC. It includes as- 
sembly language core modules tor selected 16- 
bit micros and source code for ail FORTH words. 
A scteen-to-texd and a text-to-screen format 


1-{800) 221. 5906 or (801) 224-8554 
Contact. Ann Cates 


PC LOGO 


val included with language and utilities disks. 
Fluns with MS 00S in 64K expandable to 128K. 
$199.95. 

HARVARD ASSOCIATES, INC. 

260 Beacon Street 


programmwng 
ran Ase Math Sb Ma 


System, $300 
THE SOFT WAREHOUSE 
PO Box 11174 


Honoluts, HI 96828 0174 
megabyte address- | 
ability APL $495 Manual $35. Ask about the 





MetaBASic 

A powerful language preprocessor which greatly 
simpitties program development in BASIC. A key 
feature is ihe ability to use Subprogram CALLS 
with arguments. Also, programs developed for 
interpretve BASIC are automatically “com- 
pressed into thew optimal form to mamize ex- 
ecubon speed while munimizing file size. Only $59 
SOFTWARE 128 

363 Walden Street 

Concord, MA 01742 

{617) 369-6400 


LawSearch 

Now you can access Westiaw™, a vast legal data 
base for lawyers and accountants, on your IBM 
PC or PC-XT LawSearch, recently approved by 
West Publishing®, has an automate sign-on 
feature that performs all protocol automatically 
Also converts Westiaw™ screen files to normal 
text files and much more $350 White or call 


SSI*LEGAL 

SSI*LEGAL is a comprehensive legat time and 
billing system for the 8M PC. Supporting up to 
99 lawyers, 99 billing formulas, 96 jab types, 


9,999 cients, 9,999 cases per client and 100,000 | 


currert charges via a built m data base, 
SSI*Legal ts a powerful and easy to operate 


system. $495 00. 

SATELLITE SOFTWARE INTERNATIONAL 
288 West Center Street 

Orem, UT 84057 

1-{800) 321-5906 or (801) 224-8554 
Contact: Ann Cates 


ATTORNEY SYSTEM 

Alega! ume and billing system written In dBASE 
1 (thus transportable) for the IBM PC (Crunched 
Code UBASE iI not necessary ) Same design has 
tun for several years on PDP-11/70's and last 
year on a VAX—software has no swe Simita- 
hons ea 
peat ld 

WOOTEN, INC. 

Surte 1204, 50 Broadway 

New York, NY 10004 

(212) 422-3816 


PONY EXPRESS 

Prints on tabels 1 to 5 across or master list print- 
out on 80 or 132 character wide paper Also 
CHESHIRE FORMAT Super fast 4 way sort Un- 


| limited files. Mulh-file merge Record selection 


by unlimited user selechon codes Includes phone 

list option Correction and deletion routines for 

Sar" Auto-fepeat for ease of record ently. 
i 


COMPUTECH 

975 Forest Ave. 
Lakewood, NJ 08701 
(201) 364-3005 


HARDCOPY E-MAIL 

intertace to U.S. Postal Service's E-COM net- 
work. Transmit your fetters directly to a Past Of- 
ce, they print and deliver as first class mall. Our 
P-COM sottware handies all E-COM formais, 
includes a special word processor, mailing list 
program, formatting programs and communi- 


MRP*BMS°MCS*SFC 
Manufactunng systems for 18M PC. 


© Maintrame imertace 

@ Installation support 

MIS CONSULTANTS, INC. 

1065 E. Hillsdale Bivd , Ste 114 
Foster City, CA 94404 

(415) 345-6000, TWX: 910-373-8500 


MYTE MYKE MANUFACTURING 

CONTAOL SYSTEM integrates with BUSINESS 
SYST and features mainframe capabilities. STD 
COST bill of mati and operations routing 
provide whera used, same as except, and pro- 
fecbon capabilities SCHEO/FORECASTING, 
MRP, SHOP FLOOR, CTRL & PRCOUCTION 





(817) 261-4439 


POS/1™ Version 4.0 

Medical billing and accounts receivable system. 
Produces statements and insurance forms. A/R 
aging and revenue analysis with Bar Graphs. 
Multiple doctors, prachces, msurances. Day 
sheets, recall notices, referring physicians, au- 
dit trails, ledger details. Online update and ac- 


CHENINFORMATION SYSTEMS, INC, 
1499 Bayshore Hwy, Suite 205 
Buringame, CA 94010 

(415) 692-4358 


LITERATURE FILING SYSTEM 
Search stores & searches information related 


| to your own personal literature collection. Re- 


tneval is based on key words sn title, abstract or 
Special key word file Great for “rippers.” Just 
carcle key phrases & hand reference to sec'y. Read 
it later when the need arises Mention Bluebook 
PC & recesve a free copy of MediScript |, a mul- 
tifunction word processor $149 50 {plus 6% in 
CA) 30 day satstaction guaranteed or your 
money back minus $4 S&H. 

MEDISOFT 

Medical Professions Building 


(408) 476-7106 
HEALTH RISK ASSESSMENT 


Occupational Risk Analysis and other medical 
software also availabie 
ME 


Box 9615 
Madison, W153715 
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DIET AND NUTRITION PKG. 

Camrass Corp writes some of the most ad- 
vanced systems for analysing Orets and Nutri- 
tion. Extensive database and sophisticated 
Teporting capabilities. Home Diet Monitor—for 
ra! rer 


RUN UCSD UNDER PC DOS 
The BUBBLE™, running the p-System as a task 
under PCOS, lows users to read or wrt both 


p-System 
cu aa ton be CDOS ene 


SYSTEMS, INC. 
163 Main St., PO. Box 143 
Penn Yan, NY 14527 
(315) 536-7428 


1 dirtor the PC & XT 
Replaces the DOS prompt with an interactive 
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(213) 539-7486 


EXPERT SYSTEMS™ 
Imeractive textbooks with financial and invest- 





MASTER-CONTROL DIET 
Teed of never knowing how well your diet is 
worfang uni that moment when you step on the 
Scales? This physictan-designed diet and exer- 
cise package allows you to set your weaght-loss, 
Qoals and monitor your progress instanta- 
Neously Entenng foods eaten and exerctse per- 


formed provides you with an up-to-the minute , 


report of how well you are meeting your pre-es- 
tabkshed calonc goats Adjusting food stake, 
exercise activity, or both ensures that you stay 
ght on target with your diet program Graphic 


are just a few of the additional features of the 
Master-Control Dret and Exercise Progrem—the 
weight management program that will finally 
eo weaght-control a reality in your 





























REAL ESTATE TAX STRATEGY 
Packaged in an IBM type binder, this program 
features bult-n federal and Cafilornia tax charts, 
that automatically compute the true after tax cost 
of buying any fand of real estate. Creates new, 
powerful strategies for keeping more of whet you 
cam $195 Dealer inquines invited. State charts 


PROPERTY MANAGEMENT 
A new easy-to-use system for single or multi- 



















(408) 295-1519 


REAL ESTATE STRATEGY 
Packaged in an iBM-type binder, thes program 
contains never-before seen built-in functions and 
leatures that present total-picture answers that 
etermune value of apartment buildings, office 
buildings, homes, etc. Teaches new, powerful 
pias salmaaa 


PEAL ESTATE COMPUTER CENTER, WNC. 
1777 Saratoga Avenue 

San Jose, CA 95129 

Contact Norman Newnchel, (408) 257-4411 


REAL ESTATE ANALYS. PKG. 
Thes package is meant to axd the real estale 


























Dromissory notes, morigeges, . affidavits, 
amor sch, etc. Also ESTATE TAX 706, a pro- 
gram to prepare estate tax returns and ROU- 
CAARY TAX 1041, a program to prepare estate 
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Software/ 
Spreadsheet 


EXPERT SYSTEMS™ 

Interactive textbooks with financial and invest- 
ment analysis, scientific and educational appll- 
cation spreadsheet models for Lotus 1-2-3, 
Multiplan, VisiCalc and SuperCaic. Available in 
computer stores and bookstores nabomwade. 
EXPERT SYSTEMS, INC. 

P.O. Box 9 

Redmond, WA 98052 

(206) 883-8086 

SURVTAB™ 


STATISTICIAN’S MACE 
Surprisingly easy to use. Calcutates ‘Statistics 





INSTAT 

The first statistics program for the IBM PC that 
actually helps you decide the best way to dis- 
play and analyze your data. INSTAT provides the 


hon, senda card or letter with the words INSTAT 
INFO, and retum address. 


An integrated package of data input from key 
board or sequential ASCII files, with interact live 
graphics and basic parametric statistics. Cor- 
relabon up to 19 variables; 3 way ANOVA up to 
5 levels. Single key strokes obtain instant ta- 
bles, charts or summaries on screen, plotter or 
printer initial price $285.00. 

VILLAGE INFORMATION CO INC. 

55 Christopher Street 

New York, NY 10014 

(212) 924-8314 /691-9158 


THE SURVEY SYSTEM 

An easy [0 use, menu driven system for the en- 
‘try, editing, processing and presentation of 
questionnaire data. The system can produce 
crosstabs and scores in banner format, statis- 
fics and bar charts. Tables and charts are cam- 
era-teady for prolessional presentations. $495. 
Card readers and open-end coding analysis op- 


GET INTO THE BLACK 

110,000 IBM PC USERS 

Consuit PC: Blue Book every month for easy rel- 
erence to services /hardware/software. You can 
be part of PC: Biue Book for 3 months for Only 
$375. You get 7 lines of copy, PLUS a boldface 
heading PLUS 4 lines for your name, address, 
and phone number. Logo art $150 additional 
Reach out to 110,000 IBM PC owners and users 
TODAY. Cali collect. 


~ Software /Stock 
Analysis 
WALL STREET WINDDW 
© New comprehensive stock pig. Extensive 
ANALYSIS—moving avgs., stock comparisons, 


trendiines, & more. 
© Gearest GRAPHS hites., pnce, vol, & to 


pnnter 

© Complete PORTFOLIO mgmt. SPREADSHEET 
compatible 

© AUTOMATIC access to Dow Jones, Compu- 
Serve, retheves, updates, packs more data (His- 


Software /Te 
Emulation 


¥T100 TERMINAL EMULATOR 

PC 100 turns your IBM PC into a ¥T100/52 
Compatible terminal With PC 100 you can use 
OEC applicabons such as EDT, TECO, vi & KED; 
transfer files, and print reports Requires IBM type 
PC, 48K, QUNIX or DOS, async adaptor, 1 disk 
drive, and 80 column dtsplay Call or write for 
free brochure Price $89-$119. 
GENERAL MICRO SYSTEMS 

7525 Mitchell Road, Suite 101 
Minneapolis, MN 55344 

(612) 937-9194 


BLUE LYNX 

Let your IBM/PC or XT replace your dumb ter- 
minals. The BLUE LYNX hardware board with 
associated soltware emulates the 5251/12 for 
the $/34, S/36, & $/38 as well as the 3276 for 
the iarger 42XX and 30XX mamnframes, both br 
sync and SDLC versions. TECHLAND special- 
izes in communicabons. BLUE LYNX is only $690. 
bein dali ey 


few a NY York, NY "0010 
(212) 684-7788 


3270 EMULATIDN 

EMULINK. Bisync interface adaptor and 3276/ 
3278-2 emutation software $695. 
COAX-LINK. ernulates 2278-2. Direct COAX (type 
A) connechon from the PC to a 3274 (channel 
altached or remote) or a 3276 BSC or SNA/SDLC 
operation. Complete hardware, software and 
documentation $1095 


MICRO LINK CORPORATION 
PO. Box 113, 1850 W Wayzata Blvd. 


Long Lake, MN $5356 
(612) 476-1300 TWX 910-576-3438 
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IBM-PC 3270 SERIES EMULATORS 
AST 1s shipping the lowest cost Remote 3270 
Sere ro te us © Tape le 
‘Cludes an Advanced Communications Card 
Sottware which emutates 3 3274 Control Unt 
3276 Stabon, 3287 Printer, and 370 RE. Ter- 


(714) 540-1333 


IBM-PC 5251 SERIES EMULATORS 
AST Is selling a System/34 and System/38 Re- 
mote Work Station emulator The makes 
the IBM-PC look like an IBM 5251 Model 12 Des- 
play Station. The product supports 

LU? and LU4 functions at speeds to 9600 bps 
and can operate with existing 5251 Clusters in 
a Communication Network. 

OR deiner MARKETING DIRECTOR 


(714) 540-1333 


IBM-PC 3780 REMOTE TERMINAL 
EMULATOR 


Card and Software allows connection ofthe PC. 
to IBM 370's, System 34's, 4300 Series Sys- 
tems and DEC and WANG Bisync supported 
mints Youcan transfer files: even in 
an unattended mode at speeds to 38.4 kb The 
Bisync Protocol grves the highest data transfer 
relability and speed. 


(714) 540-1333 


THE AUTHOR® 

COMPUTER AUTHORING SYSTEM Create your 
Own computer-aided Instruchon after a day's sell- 
instrucbonal training with THE AUTHOR. De- 
signed for the novice. Create/change lessons 
easily with clear menus and self-prompting 
screens. Automatic branching and detailed rec- 

keeping. Comprehensive tested 
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THE INSTRUCTOR 

A self-paced tutorial program that teaches first- 
hme users how to interact with the PC, Designed 
to be the first serious software run by new users 
of all ages. Uses graphics, sound and color to 
Create friendly interaction See retatler or send 
$44.95 + $2.00 stupping to: 


(415) 581 4166 


EXPERT SYSTEMS™ 

Interactive textbooks with financial and invest- 
ment analysis, scientific and educabonal appl 
cation spreadsheet models for Lotus 1-2-3, 
Multiplan, VisiCalc and SuperCalc. Available in 


ROUTEMASTER™ 

Find the shortest route, quickest route, even the 

most scenic route with ROUTEMASTER. When 

6 tocations have 120 possible routes, 10 loca- 

tions 360,000 routes, onty a computer can find 

the best one. Extremely easy-to-use, yet very 

powerful. Versions for all micros. $195, includ- 

ing self-teaching tutorial on diskette. 

APPLIED OPERATIONS RESEARCH, INC. 
22056 Saticoy St. 

Canoga Park, CA 91303 

(213) 340-1419 


each a ch 
vices to local and remote PC subscribers Ideal 
for booklets, directories, etc. Fully supported by 


UTILIZE THIS SPACE 

Consult PC. Blue Book every month for easy ref- 
erence to sernces/hardware/software You can 
be part of PC Blue Book for 3 months for only 
$375. You get 7 hnes af copy, PLUS a boldface 
heading, PLUS 4 lines for your name, address, 
and phone number Logo art $150 additional 
Reach out to the largest market of IBM PC own- 


(212) 725-4215 (collect) 


THE FORMS OESIGNER™ 

Attenon IBM Pascal, FORTRAN, and Assembly 
users! Save time in designing formatted screen 
1/0. interactive Forms Editor allows you to draw 
lines and boxes, define fietds, and edit text Ac- 


hepa Demo and manual $35. Call or 
BIT SOFTWARE 


PO Box 619 
Milpitas, CA 95035 


luded Available now for $34 95 prepaid. VISA/ 
MC add $3. 


NAGY SYSTEMS 
4411 Geary Bivd , Suite 231 


PEEKS 'N POKES FOR THE PC 

BASIC and Pascal users—discover the secrets 
of the PC! Leam how to access and modify key- 
board, configuration, disk, printer, monitor, and 
communications status Perform DOS and BIOS 
function calts! Learn how to find more Peeks ‘n 
Pokes. Manual plus disk with 58 programs—only 
$30 plus $2 50 shipping MC/VISA. 

DATA BASE DECISIONS 

14 Bonnie Lane 

Atlanta, GA 30328 

(404) 256-3860 


REPAIR 

A utility that enables the user to repaw floppy 
disks. The program can fie on a floppy disk by 
track or by sector, set files to hidden, system or 
normal status, show hidden or erased files, and 
add or change a directory An all-purpose pro- 
ram that is independent of IBM DOS, runs wth 
Gouble-density, and single- or double-sided disk 


drives 

SQUIRE, BURESH ASSOCIATES, INC. 
4E. Central St #2029 

Worcester, MA 01613 
(617}832-6430 


OISCEOIT FOR IBM PC 

Most comprehensive disk editor yet! PC DOS 
(CP/M86, CCP/M 86 soon!) ACCESS and EDIT 
any information on the disk in both HEX and AS- 
Cit. SEARCH for any pattem COPY damaged 
disks. BROWSE thru your disk $149.95. Dealer 
inquires welcome Contact Jule Mowinsia. 


CACI 

89 Fleet Road 

Fleet, Hampshire GU138PJ, England 
44-2514-22133 


CATalog™ OISKETTE/LIBRARIAN 

A NECESSARY organizational tool EASY and 
TIME SAVING ADD, DELETE, EDIT, UPDATE, 
UST volumes on screen, printer, or desk file in 
several formats. Supports user comments on 
volumes and files. Maintains up to 150 volumes 
on one 320kb disk. Will run from Hard Disk. Req: 
96k-DOS 2.0 VISA, M/C, MO, CHECK, COD. Only 
$3495 


MulbPro 

P.0. Box 342 
Saline, Mi 48176 
(343) 429-2344 
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OOUBLE-VISION 
Have both a Monochrome and a Color-Graphics 
monttor? Don't select one or the other—with 


(215) 525-5478 fatter 6) 


OISK MECHANIC 

The Ultmate Desk Utility Can back-up all (known) 
“protected” diskettes. Aliows files to be untud- 
den and restores deleted files. The physical to- 
cation of each file can be found and any file or 
sector may be examined or changed. DISK ME- 
CHANIC requires an 128K IBM PC, or 192K 
COMPAQ, DOS 1.10 and 2 floppy drives. $70+ 


S3S/H. 
MU MICROSYSTEMS 


OISK RESEARCH & 

“SUPERCOPY” 

A disk research and analyses program allowing 
you access to many disk utilities like desk test, 
disk protect, desk format, disk research and disk 
recover Also mciuded is a “SUPERCOPY™ to help 
protect your soltware investment. Pros is $59.95. 
For “SUPERCOPY™ only, price is $24.95 CAres- 
dents add 6% 

SUPER COMPUTER, INC. 

TTI0 E Newport Carcie, Suite P 
Santa Ana, CA 92705 

(714} 540-1880 


COPY PROTECTION BY MSO 

The ULTIMATE diskette copy protechan system 
designed for software developers and publish- 
ers A variety of protection methods are avail- 
able to surt your protection requirements. Al IBM 
PC and XT ervironments are supported which 
includes. DOS, BASIC (compiled and mnterpre- 
tive), Pascal, P-System and stand-a-lone sys- 
tems. Customized systems also availabla 


64K, two disk drives 
MICRO-SOFTWARE DEVELOPERS, INC. 





SAFECOPY 
SateCopy makes back-up copies of all com- 


complicated parameters. Just tell it how many 
sides to copy SafeCopy requires 48K bytes and 
one diskette drive, bul runs faster with more 
memory or another drive $50 US. U.S. inquines. 
QUAID SOFTWARE PRODUCTS 

620 Jarvis Street, Suite 2412 

Toronto, Ontano M4Y 2R8 Canada 

(416) 961-8243 


FINALLY HO's & 2.0 

(MEDIA MAGICIAN! Absolute and file retatrve disk 
editing for HARD floppy disks For any MS-O0S 
2.0 computer, plus (BM 1.0/1.1/2.0 custom ver- 
sion. instant HEX/ASCIl display & editing to boot 


“HELP” $68.50 + $1.50 p/h for both versions 
plus full DOC's. 


CATALOGEA 

Creates and maintains catalogs of diskettes. The 
catalog contains DOS directory data plus vol- 
ume name, description, size, space used and date 
Catalogued Displays and prints the catalog m 
user specified sort order Each catalog stores up 
to 800 file entres (1100 with 128K) 96K, DOS 
11,2 drves $24.95. 


PPS 
PO Box 3487 
Cincinnati, OH 45201 


SUREPRINT™ 
EASY PRINTER CONTROL 
from PC DOS, BASIC or on line ts yours with 


Son, ped IDS, Okidata, Noh and more sup- 

specity yours. $30 + $5 shipping/ 
hooks NY state res add 71%. 
DICKINSON ASSOCIATES, INC. 


Box 1356 
Metvilie, NY 11747 





PC FILECOMPARE 


lengths, individual files or allows specification of 
See renee $50. NJ + 6%. MC/ 


ERGO SOFT 

PO Box 454 
Oakhurst, NJ 07755 
(201) 493-6352 


PRTSC (TEXT/GRAPHICS) 
SHIFT-PrtSc calls an assembly screen 
ee procedure for text, medium and high 
Tesolution graphics screens. Language inde- 
Samenues PRMAITECERMTTER ad 
For PROWRITER, PROWRITER Il, and 
eludes 


(G12) 825-7384 
COPY PROTECTION 


gram is copied to a diskette im such a way that 
it runs normally, but cannot be copied by COPY, 
DISKCOPY or most back-up programs. The rest 
of the diskette 1s available as normal, and DOS 


SP: A PRINT SPOOLEA 

Continue to use your PC while printer is work- 
Ing. Runs under 00S 1.0, 1.1, 20 Butler size 1 
to 63K. Can change size during session (except 
with DOS 2.0) Tested with Wordstar, EasyWniter 


SOFTWARE PROTECT DEVICE 
Matchbox-sized Software Protection Device 
(SPD) attaches externally & works on both PC 
‘AND XT. Each SPO is custom manufactured to 
lmiquely respond when your program checks for 
it. Prevent unauthonzed use of your software 
wile allowing end-users to back-up Pnces vary 
from $15 00 to $50/unit, depending on quantity 
We have a complete line of software protection 
products for the BM and others (i.e PC PRO- 
TECTOR which does what PC PADLOCK & COPY 
PROTECTOR do torless.. .$75) Alsoavailable: 
AS-232C SPD & a high level disk copy protect 
that CANNOT be copied by ANY back-up pro- 
gram Call for detaits on these & other products. 
‘SAFETY FIRST! 


and screens in 1/10 the usual time at 1/3 of 
competitor's costs. Simply draw your screen 
using all 256 characters on IBM PC.. EZGBASE 
Creates screens with up to 64 felds. Guaran- 
a Soe EZOBASE Introductory 


EZSOFT OF ATLANTA 


THE BENCHMARK 

The Benchmark word processor is a state-of-the- 
art, full-featured word processor designed to be 
simple to learn and operate Features include: 
bowler plate 


MET CORPORATION 
711 E. Cottonwood Ln., Ste. € 
Casa Grande, AZ 85222 
(602) 961-0003 


WordPlus—PC 
The ONE you should own. Sets a new standard 
for easy to use word processors All the features 


horzontal scroll and much more. See Ad index 
for our ad in this issue. 

PROFESSIONAL SOFTWARE INC. 

51 Fremont St. 

Needham, MA 02194 

1-800-343-4074 


SOFTWRITE 2.1 


{center ot right) an entire page of text in seconds 
(ot as you type). Numbers pages automatically 
Variable margins, string search, underlines with 
any printer 48K AM, Se 


WORDPERFECT. $195. See our display ad this 
issue. 
SATELLITE SOFTWARE INTERNATIONAL 


(713)530-4161 
PROCESS FOR SUCCESS 


be part of PC: Blue Book for 3 months for onty 
$375. You get 7 lines of copy, PLUS a boldface 
heading, PLUS 4 Ines for your name, address, 
and phone number. Logo art $150 additional 
Reach out to the largest market of IBM PC own- 
ors and users TODAY. Call Lors Price coflect today 
PC: BLUE BOOK 


{212) 725-4215 (collect) 


i 
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PROOFWRITER 

Menu-drven word processor, program editor, 
spelling checker Features ervors in reverse video, 
mono/color, mai merge, super and subscript- 
Ing, auto numbenng of footnotes, headers /font- 


A word processor that includes an wterachve on- 
screen tutorial and a complete relerence man- 
ual It uses 20 function keys with an on-screen 
teference guide Like other word processors, 
Volkswriter™ is useful for writing proposals, cor- 
fespondence, technical manuals, sales letters 


and mailing lists. (List Price. $195) See our dis- | 
play ad 


SOFTWARE, INC. 
411 Pacific St. Ste 315 


Monterey, 
(408) 373-4718 
QWwenTY™ 


The word processor for professional TYPISTS | 
and non-typist PROFESSIONALS. Powerful. but | 
extremely easy to learn and use Compatible with 


the QWERTY TEXT MERGE™ and most spetiing 
programs See Apni PC page 455 Try a ful 
function QWERTY for a month for onty $25 (ap- 
plicable towards purchase) Mastercard & Visa 


Finally, word processing for a personal com- 
putes, worthy of the business community! 


Dlate callback and the most advanced panting 
Capabiihes An on-line ). complete 
users manual and atheswve colar coded key tabs 
are provided to facaitate minema) traning time 


TYPE-RIGHTER 

A nce ward processing program for creating and 
editing letters, memos, and documents Quickly 
learned, and logical enough that even an occa- 


dents add 5% Sales Tax) 
IMAGINEERING INC 

PO Box 216 

Altoona, WI 54720 


AST's SYSTEM HOUSE PROGRAM 
AST & supptying a number of System Houses 


with Add-On products for the IBM-PC, at sign!- 
+ (ant descount, under ts Vertical Markel Ac- 
; Count program It you are a VAR, VAD, or have 


apphed for IBM's program and would hike to get 
multi-tuncon 1/0 Memory products, Drsk inter- 
face Cards, Local Area Networks. or IBM PC 


+ 3780, 5251. of 3270 Terminal Emulator and Pro- 


tocol Conversion ae 


» {| OR TERY ORS? MARKETING DIRECTOR 


users, can be used productively in munutes, and 
mastered in a few hours. A full-teatured word 


(608) 274-5047 





AST RESEARCH INC. 
2372 Morse Avenue 
inane, CA 92714 
(714) 540-1333 


AST’S OEM PROGRAM 


AST is presently supphying product in volume to 
Major manufacturers of Communications 


ATTENTION—DEALERS 

Tumbertme Software, a company with 12 years 
of Success mn business application, invites deal- 
ers to share in thes success. Become a Timber- 
fine Software Dealer and you will cary the 


(801) 572- 1537 
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THE MASTER™ 
Comprehensive package mecluding user cus- 
‘omizable on fine HELP for ail PC-DOS com- 


NEWS 

Pascal News 1s the official but informal publi- 
cation of the Pascal Users’ Group (PUG). PUG 
Promotes the use of, and the ideas behind, the 
programming language Pascal, Pascal News has 
Seven years of beck issues at present and doc- 
uments source programs writen in Pascai. Four 
issues per year—$25. 

PASCAL NEWS 

2903 Huntgington Rd. 

Greveland, OH 44120 


Services hardware/software. 
be part of PC Blue Book or 3 months for ony 
$375. You get 7 lnes of copy, PLUS a boldface 
heading, PLUS 4 lines for your name, address, 
and phone number Logo art $150 additional. 
Reach out to the targest market of IBM PC own- 
ers and users TODAY Cail Lois Price collect today. 


York, 
(212) 725-4215 (colect} 
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Experience the tonal quality your 
camputer will flaally produce with 
these clever full length classical 
anusterpicces transcribed especiulls 
lor the 1BM-PC 
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A ; Wn) lly 
z ba Nate ht be Wy ng by 
* szcocostOMO Wha th! Maly, EXTERILGREAREN ORCAS RO. Te 
ce / 
GUARANTEED TO SPARK NEW EXCITEMENT INTO YOUR PCMUSIC BOX $29.95 1 
PERSONAL COMPUTER OR YOUR MONEY BACK! WES Sen he I 
SOFT SOLUTIONS HIGH OUALITY EXTERNAL SPEAKER ALLOWS YOU TO ENJOY THE SOUND ay eee I 
AND MUSIC CAPABILITIES OF YOUR IBM PERSONAL COMPUTER LIKE NEVER BEFORE IT GIVES DEALER pcx 1 
YOUR ARCADE GAMES FULLER SOUND QUALITY USING THE VOLUME CONTROL THE SOUND ” 
CAN GO LOUDER SOFTER OR YOU CAN TURN THE SOUND OFF COMPLETELY Wie I 
-SPECIFICATIONS- 95 ONLY I 
IMPEDANCE: 8 ohms (HWD) —=_ Aaaress I 
SPEAKER: 4" Full Range INCLUDING A FREE a : I 
DIMENSIONS: 4%" x 51" x 3" COPY OF PC.- Oty State Zp 
MUSIC BOX VISA MASTERCARD 1 
™ THIS OFFER NOT : 1 
ava AGLE IN src RES . EXP DATE I 
FT Tl N 419 PIERCE ST SUITE 6 sia i 
FOR HARD PROBLEMS san Francisco 94017 BM ee re 
os 


CIRCLE 456 ON READER SERVICE CARD 


_&@ . WE MAKE A GREAT CASE 
<a FOR YOUR IBM. 


oO CALL TOLL FREE: (800) 848-7548 One size does not fit all. Dur cases are designed for specific hardware con- 


figurations. When you put your computer in our case, it fits hand-in-glove. 
Once your equipment is safely inside the attache-style carrying case, it never 
has to be taken out again. To operate, simply remove the lid and connect the 
power. To store your computer, disconnect the power, enclose your disks, 
working papers, and manuais in the compartments provided, and attach 

the lid. It's as easy as that. 


























@ AP106 §=Amdek Color |, WorlllMonitor....................64. 119 
@P401 = Paper Tiger Printer (400/445/460)..................0.. 99 
@ P402 Centronics 730/737 & Radio Shack Printer ............. 89 


e@ P403 Epson MX70 or MX80, Microline 82A Printer or Color 
COMTPUNG ess sys,syerecs sicis. so sea cto eee 8 sees 89 
@P404 EpsonMX100Printer.............. cece cece eee eee 99 
@P405 IDS 560 or Prism 132 Printer...................0008. 109 
@P406 = C. Itoh Starwriter/PrintmasterF-10 Printer.............. 119 
@ P407 Okidata Microline 83A or 84 Printer ................... 99 
= ee ee ea ae om . 
é e@P409 —C. Itoh Prowriter (Apple Dot Matrix) or NEC PC8023 Printer. 89 













@ 1B501 18M Personal Computer with Keyboard ................ 129 

Pa a} e@ 18502 18M Monochrome Monitor......... 99 
he NSU Aly wna. @CC50 CaseCart......... ee. 79 

‘ aA 2) ] Vy | © CC80 Matching Attache Case (5”) . .. 85 

f i @CC90 Matching Attache Case (3°) ...............0.c00c00 ee 75 





: e@€CS1 Matching Accessories Case (5'4” Diskettes, Paper, etc.)... 95 
@CC92 5.25” Diskette Case (Holds 75 Diskettes)............... 49 


Computer Case Company, 5650 Indian Mound Court, Columbus, Ohio 43213 (614) 868-9464 
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Friction Feed for Your 
PC Dot Matrix Printer 


FRICTION FEED FOR YOUR EPSON 


MxX-70' « MX-80 


*MX 70 and MX-80 are Trademarks of EPSON, Inc 
¢ Converts your printer for frictlon 
feed of SINGLE SHEETS or ROLL 
PAPER. 


SIMPLE Installation (all you need 
is a screwdriver, no soldering). 


Tractor feed remains 
undisturbed. 


Only $39°5 


{add 62 OO tor shipping! 
CALIFORNIA RESIDENT ADD 6%. STATE SALES TAX 
SATISFACTION GUARANTEED OA YOUR MONEY BACK 
MICRO-GRIP, Ltd. 
P. O, Box 4278 


VISA & Master Card Accepted N AFB, CA 92409 
1 (714) 864-6643 “*"" 


Custom-Made, Quilted Computer Covers 


Anti-static, machine washable. Offered in 6 colors: grey, 
cream, chocolete, navy, burgundy, or rust. Any cover can 
be made-to-order — just send dimensions. Perfect 
Christmas gift — order one for your VCR or Betamax. 
System and Monitor (1 or 2 plece) end keyboard: $50/set. 
Narrow printer: $20. Wide printer: $24. individual unit 
prices aveilable. Specify system and printer model #. 
CA residents add 6.5% sales tax. Please siiow 6-8 weeks 
for delivery. VISA/MC accepted. 


COVERS A LOT 
P.O. Box 369, LaHonda, CA 94020 (415) 747-0352 
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Inaword, 
a star is born. 


319,95 


Plus 10 Free Diskettes 


PeachText 5000 hae arrived. A complete personal pro- 
ductivity eyetem for word processing. financial modeling 
and simple data-management. All at one price. 

PeachText 5000 ie available for a select list of microcom- 
puters: The IBM Personal Computer™, the COMPAQ Por- 
table Computer’™, the Texas Instrumente Professionel 
Computer™ and the Zenith Z-100™, 


® Quantity Discounts Available 
@ Dealers Inquiries Invited 


COMPU-MEDIA 
SOFTWARE INC. 


(Ow of Compu Media Supphes inc } 
159 Main St., Staten Istand, N.Y. 10307 
TERMS:—VISA, M.C. or C.0.D. 


CALL TOLL FREE 1-800-248-2418 
IN N.Y, STATE 212-967-1700 


AUTITORIZED 
DISTRIBUTOR 
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In business and educetion nationwide, our Pro-Tech ]{ locking 
stands have repeetedly proven the effectiveness in stopping 
computer theft We now offer the Pro-Tech PC for the IBM PC or 
PC-XT — total system secunty et an affordable price. 

Pro-Tech Security. 
* Proven rear locking system. Just slide in your PC or PC-XT, 
hock 1 and you're done 
* Multiple units can be ordered that are keyed the same. 
* Supplied with e 21” cable tor securing any type of monitor 
directly to your Pro-Tech. 
* Includes all harctware for bolting down the entire stand. 


Pro-Tech. Endorsed by schools and colleges nation- wide. 


Pro-Tech PC» Price $155 
For ordering or further mformation, please contact: 
secall _ 
™s Place _—*P.O. Box 2676 


c Ys Gregary 
CHICERPRISCS (617) 823-9684 Taunton, MA 02780 


CIRCLE 454 ON READER SERVICE CARD 


In Less Than 3 Minutes 


Your IBM Model 50, 60, 65, 75 or 85 
Electronic Typewriter 
can be an RS232C PRINTER or TERMINAL 


CALIFORNIA MICRO COMPUTER 
Models 5060 and 5061 can be 
installed easily and require NO 
modifications to the typewriter... 


For additional information contact: 
CALIFORNIA MICRO COMPUTER 
47701 Jamestown Lane, Huntington Beach, CA 
92647 (714) 847-4144 


Do You Own The Rights To 
Micro Software Designed For 
Financial Institutions? 


A nationally-known financial data 
processing organization is seeking 
opportunities to affiliate with individual 
entrepreneurs who have developed micro 
software for the financial industries. 
We are seeking joint ventures, marketing 
arrangements, and/or to obtain software 
distribution rights. If you believe you 
could profit from such an affiliation, 
send a complete description of your 
software and proposed terms of 
agreement to: 


P.O. Box 1086 
Redondo Beach, California 90278 
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™e Statistician 


Please call TOLL FREE 
1-800-334-0854 (Ext. 814) | 
for more information or write: 
Quant Systems 
Box 628 
Charleaton, SC 29402 
(803) 571-2825 
VISA-MIG Accepted 
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Now that you have the 

best personal computer, 

you want the best 
software. 


TCW/DMS 120 
with 120 fields per record, 

a data management system 
for your IBM/PC, 
Level1$149 Levels II & III $149 
Levels I, II, & I $289 


MIRACULOUS MENU MANAGER 
executes operating system 
commands with a single key stroke. 
$39.95 


FANTASTIC FILER 
is an easy to use file management 
systern designed for the beginning 
computer user. 
$49.95 

“"\ COMPUTERWORKC » (cl 

Compuler Software that Works to Save You Work 
322 Shelden Ave./Houghton, MI 49931 


(906) 482-8009 fm 
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PC Product Index 


ADVERTISER PAGE# | RS# PRODUCT ADVERTISER 


DISK OFERSTING SYSTEMS GRAPHICS SOFTWARE 
trol Systems 


Memeryish 
RP COUNTING SOFTWARE 
= INTEGRATED ACCOUNTING HEACKAGES 


ap 


RGN BeegeEeeORs 





Financer Tax Senes 
Micro-Tax 

Tax Preparer 

Tax Strategist 


INFORMATION MANAGERS 
COMMUNICATIONS SOFTWARE 
_g, COMMUNICATIONS TOOLS dg CALENDAR/SCHEDULE ‘okie te 


Migs sed Network Station 
WATSOFT PRODUCTS, Inc. .......-....ce seco 


TERMINAL EMULATORS 


ver 

SmartTerm 

Tektronix 40XX 

Video Display Emulator 


330 
“36 
493, 
584 


see SOFTWARE FOR PROFESSIONALS 
9} | ACCOUNTANTS/BOOKKEEPERS 
TAXPRO Contract Services 


Venture Planning 


PORTFOLIO MANAGEMENT 


Portfolio Evaluator 
Stock Portfolio System 
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RS# PRODUCT ADVERTISER PAGE# | 


STATISTICAL SOFTWARE 


194 MicroGANTT Earth Data Corp .. 
20 MicroStat Eco Soft ......... 5 
164 PC-Calculator CTEK Corp... . - 
412 The Statistiaan Quant Systems. .. 


WORD PROCESSING SOFTWARE 


WORD PROCESSORS 
EASY FAMILY 
Electric Penal PC 
FriendlyWnter 
IBM PC Software 
MultiMate 


BS RSSE VSSPERR 
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XyWnte Il XyQuest 
WORD PROCESSING AIDS 
246 Craftsman Four M Computer Works . 
Sideways Funk Software... . 
Spell-It Berzurk Systems 


MULTI-FUNCTION SOFTWARE 


EDUCATIONAL. SOFTWARE 
Education, Test Sconng, Data Scan Assonates . 
Instructor Individual Software Inc 
MasterType 
PC Tutor PC Pal 
Personal Tutor 
Psyche 
Telemath 
Topics, The Word 





ENTERTAINMENT SOFTWARE 


GAMES 
ww? Burgertme Mattel Electronics. . 
128 Elza Artifical Intelligence Research .. 
4a Evolution Sydney Dataproducts... 
slo Exterminator, Moon Bugs, 
Windmill SW 


Styx 
Flight Command 
Game Show, Master 
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RS# PRODUCT ADVERTISER 


HOME MANAGEMENT AIDS: 


Doughflo, Word Whiz Alphantics. .. 
oer Gridsoft, Inc. . 


Ongital Engineenng Group. 


LANGUAGES 


COMPILERS 
19% CCompiier 
4% C Compiler 
181 1-C86 C Compiler 


polyFORTH ff Level if 


PROGRAMMERS’ TOOLS 


DATABASE MANAGERS 
ADAM II Omega Information Eoin 
CreataBase PC Software . 
DataFlex DataAccess . 
dBASE I} Ashton-Tate 
Fnday Ashton-Tate . 
KnowledgeMan pecs Inc. . 
Revelation é 

FILE SYSTEMS AND ACCESS METHODS | 
FABS Com 


puter C Q 
PROGRAM DEVELOPER(GENERATOR TOOLS 
Axel Johnson . . " 


129 Autocode 
D6Plus 
dBase Window 
PC-VSAM 
RTCS UDI 
Screen Generator 
The Creator 
SORT/MERGE TOOLS 
Autosort 
DisKonary 
HB Sort 
Norton Utibties 
VIS/Bridge/Sort 
TEXT EDITORS 
£DCOL 
377 mucro/SPF 


OTHER UTILITIES 
87 Macro, 87 Basic 
6087 Math Package 
Basic Development System SofT: 
Bineve 


Compare Il 

EditDisk, Linkup 

File Transfer Program 
Memory Shift 

Pascal Pak 

PCCMS 

PC Lock 


fe° 
uo 


ProKey 

Pro Lock 

Realia Spacemaker 
Screen Machine 
Software Secunty 
Super Zap i 
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IBM _ CC COMPUTERS & COMPATIBLE UNITS 


Corona Data poet 
ie Espo 88 PC Starter Kit Netronics. . see 

187 Personal Computer Compaq 

168 Mult-Personal Computer Columbia Data Products . 
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ACCESSORY CARDS COMMUNICATIONS HARDWARE 


MULTIFUNCTION BOARD 


Ist Mate 

Addram Elite 

Baby Talk 

Crambo 

Easiboard 

Maynard Multifunction 
Card 


Mega Plus I 
Multifunction Board 
One Megabyte Memories 
PC Memory 

PC Mulh Pak 

PC/xT 

Personality Sene~ 
Persyst Time Spectrum 
RAM Card 

RAM Cards 

RAM +3 

RAMPLUS 

SDI-SSC 

SIC-1, PIC-1 

Six Pack Plus 


BaRse Be 


g 
2 


EESSh8 “Ese 


Tecmar Inc. .... 
Profit svete Inc. te eee 


Qubve Distributing 
Frontier Technologies . 
Tall Tree Systems 
Easitech Corp. . . 7m... 
Indigo Data Systems 
STB Systems Inc .. 
ABM Inc... 
Persyst.... 
Microsoft. . 

MK Research... 
Seattle Computers... . 
Raytronics..... ... Ps 
Sigma Designs, Inc. 
Apstek, Inc. ... .. 
AST Research... . 


VIDEO/GRAPHICS BOARD 


499 IEEE 488 
324 RealCOLOR 
459 PC 640 


Tecmar, Inc. 
Microdet .. 
SCION 


i; OTHER ACCESSORY CARDS 


Color Plus 
a Controller Package 
S01 GraphycMaster 
Hercules Graphics Card 
494 Lab Master 
478 Mult Display Card 
148 Super Vision 


Expansion Chassis 


Plantronics/Frednk Electronics. . 
biramat! 


EXPANSION UN ITS 


Tecmar, Inc . 





MODEM 
IDEACOMM 1200 IDEAssociates.... . . 
Maverick Interphase Corp... .. 
PC Modem Plus Ven-Tei Inc. 5 
PCAntethModem Bizcomp. .. 
Pro-Modem 1200 
Smartmodem 300 Hayes 
SYSTEM 
NETWORKING 
Database Machine 
ELAN Systems 
IRMA 
PCnet 
PC net 
SCS PC Net 
X-Net 


DISPLAYS/MONITORS 
COLOR 


29 HX-12 Cotor Monitor Princeton Graphic Systems... 


PRINTERS 


Toshiba). .§ 2.650. cet eeecece " 
Leading Edge Products . . 


DOT-MATRIX 
489 P1350 Printer 
280 Prownter, Starwnter 


257 Riteman. Personal Punter Info Runner Corp. fy 
Computer Line..............- 


182 Star Printers 
DAIS YWHEEL 
. Spnnt I! Plus 
OTHER PRINTERS 
$23 PnntMate 99, PrintMate 
150 Micro Peripherals, Inc 
385 Transtar 31S Transtar. 


PRINTER AIDS 

316 Micro-Grip Micro-Gnp, Ltd. .......0...00.. 

CONTROLLER/BUFFER 
469 ConveriaBuffer 


370 Microbuffer 


Von Leivendyke Enterpnises.. 
Practical Penpherals, Inc 


PLOTTERS/CHARTING DEVICES 


m3 HP7470A 


329 PC PLOT Il 


Hewhtt Packard Corp. . 
Micro Plot Systems 


INPUT HARDWARE 


Qubre Distributing . 
Seasoned Systems . 


384 Keyboard 

496 SureStroke 
GRAPHICS TABLETS 

x1 PenPad Pencept.... 
LIGHT PEN 

250 FT-156 Light Pens 

458 Symtec Hi-Res 


FTG Data Sypiemss: 


MASS STORAGE HARDWARE 


FIXED DISK 
CMC TARGA 
Corona Personal Hard 
Disk Cerona Data Systems... 
Hard Disk Systema Cameo Electronics. 
Mountain Hard Disk 
System Mountain Computer Inc. . 
Pegasus 10 Pegasus 
Shugart Hard Disk 
Winchester HardFile Tallgrass Technologies . . 
Wordsworth Leading Edge.. . 
REMOVABLE MEDIA SYSTEM 
ACI Floppy Cartndge 
System 
Bak Pak 


CMC International . . 


Copy II PC Central Point Software, Inc... 


File Connection Flagstaff Engineenng . 
track Mag IBEX Computer Corp. ... 
PC-Backup Alloy Computer Products . 
Sysgen Image Sysgen Industries .... 
Tape Backup System Davong Systema Inc 

The Toaster 


Great Lakes Computer Penpherals | E 


450 


M5 


486 
174 
267 


PIXy 3 Mannesmann Tally 
POINT Houston Instrumenta.. .. 


ORGANIZATIONS 


USERS GROUPS 
Amencan Software Club 
OTHER SERVICES 
Marketing 
PC 83 National Computer Shows 
SAFEWARE Columbia National General seer : 
Seminars Monarch CRT. 
Softsrmth 


LITERATURE 
PERIODICALS 


Computer Entrepreneur 

Newsletter Computer enero a ee 
Data Sources Data Sources .. .. : 
InfoSource For the IBM 

PC 


PC The Disk Magazine Ziff i Davis Publishing | 
PC: The Technical Journal Ziff Davis Publishing . 
Software Water's 

Handbook 


BOOKS 
Brady Bookware 
Programming the IBM PC 
Test Preparation Series 
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RS# PRODUCT ADVERTISER RS# PRODUCT 


ADDITIONAL SUPPLIES 


MAINTENANCE/CLEANING KITS, ETC. 
m2 Disk Drive Head Cleaning 
Kit 


ADVERTISER 


TRAINING 


ATI Training Power Amervcan Training International . 
Cdex Traming for Visicale Cdex Corp... ..... 
Criterion Personal 


Disk Mechanic 


MEDIA ACCESSORIES 
366 Rolltop 100 Disk File 


Technologic 0.00... 35 PR 
Fliptrack Learning Systems . ik to E-PRINTED: FORMS 
Fliptrack Learning Systems... ws COTS Cotas 


Catalog 
se: KEYBOARD OVERLAYS 


Micro Learning Concepts .. .. : ie Keyfiner ertex Systems |... 
ea ma Kleertex templates tine Comet tesa = 
Mise eerrans Coneepe tne 


PC-Documate Systems Management Assoc... . 
Systems 
FURNITURE 


Learningware 
How to operate IBM-PC 





& S88 § 


OTHER SUPPLIES 
76 Case 


_ 
= 
= 


Data-Legget 3028C 
Desk 


Table & Chair 
Tik n’ Turn 

The Tower 
Computer Furniture 


SEQRIEE 


wy 
M4 
w 


DISKETTES 
Datalife 
Elephant Disks 
Encore 


Leading Edge Pmducts. 
Inmuc .. te 

DASE 0c «cee es fy : 

3M Data Recording Products aa 
‘Communications and Electronics for Wabash... . 


SRSGSSRRRER ER 
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WHY YOU NEED COPY II PC: 


COPY II PC is a complete replacement 


COPY Il PC allows you to backup your 2 
e for “DISKCOPY” on your PC-DOS 


@ valuable software. And unlike other 


backup programs, COPY Il PC will exactly 
duplicate most software - never modifying the 
information on either the original or duplicate 
disk. This assures maximum reliability and 
compatibility with the widest range of disk 
formats. COPY II PC can even duplicate disks 
made for other computers such as Hewlett 
Packard, Kaypro, Morrow, Nec, Osborne, 
Otrona, Superbrain, Televideo, Xerox and 
Zenith, all on your IBM PC! 


diskette. It formats, copies, then verifies the 
duplicate disk (DISKCOPY does not verify). 
COPY II PC automatically uses all the 
memory in your PC, and adjusts for 
single/dual sided diskettes. A drive speed 
utility helps keep your drives in top condition, 
and a bulk erase program allows you to 
remove all information (including formaiting) 
from a diskette. 


For your convenience, COPY II PC is not copy-protected. 
Aueileite ot fine computer_and software stoves or dined hor: 


s39*"5 


{Plus $2 s/h) 


Bx PRO. Box 19730-203 
ENTRAL POINT = Aouad, OR 97219 


Software, Inc. (503) 244-5782 
Attention Apple owners: Call us about backing up your valuable software with Copy Il Plus! 
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at a miracle of a price! 


5695. 


Gg 


answer fo a prayer... 










A Document, Letter & Mailing List System 


So who says Word Processing Systems have to be 
expensive to be good? Harris Micro Computers, Inc. 
announces the exception tothe rule... PAPERWORK, 
A Document, Letter and Mailing List System. And at 
a miracle of a price .. . only $69.95!! 

Why??? Because we are tired of having people 
think of someone else's product when the term “Word 
Processor" is mentioned. We are going to change that! 

For a limited time, you can enjoy a powerful word 
processing system including letter/document prepara- 


Harris Micro Computers, Inc. 
2560 North 560 Eas! 
Provo, Utah 84604 
Phone (801) 373-1605 
; Name __ 


Piease send me the Paperwork 
Software System at $69.95 Add $20.00 
for runtime module, it needed Add $3.00 P 
tor USA or $10 lor toreign delivery. City — 


Address 


CP Mis 3 registered trade merk of Digital Research. Inc. 
MSDOS !s @ registered trodemerk of Microsott. Inc 


Z80/8080 CP/M* system (*requires 64K main memory 

and Microsoft BRUN runtime module). 

IBM PC (or equivalent) MSDOS* (trequires 128K main memory 
and IBM BASRUN runtime module) 





{Requires pnnter and ot least 200K of disk storage. 
CP/M dehvered on 8” disk, IBM delivered on 5%” disk 


tion, mail merge capability, mailing list for single or con- 
tinuous form labels and envelopes, phone and address 
list preparation, address list maintenance features, a 
mini-data base system with on-line data retrieval capa- 
bility, and much, much more . .. all for the price of a 
video game cartridge. 

Impossible!? Just give PAPERWORK a chance 
.you will not be disappointed!! Why in the devil pay up 
to ten times as much for a word processing system that 
cannot do any more than our PAPERWORK system? 


Payment by (_) Check $ 
Visa [_j Mastercharge 


Credit Card # 


Expiration Date 


Deater/Distributor 
Inquiries Invited 


Pol Tat Hy Wal tml etal 4 ad hile: dart lat 


PERSPECTIVE/WILL FASTIE 


Are the PC’s hardware and software good tools for 
software developers? The answers are yes and no. 


Software E 


And The PC 


I'm living dangerously. 

The presence of the term “software 
engineering” in my title might lead you to 
think that I know what it means. Well, I do 
bave my own definition, but for the most 
part this term is used more widely than it 
is understood, even by computer scien- 
tists. 

This is a big problem. My theory is 
(here I go out on another limb, watch out 
below) that, unlike the principles fol- 
lowed in the disciplines of civil, mechan- 
ical, and electrical engineering, the math- 
ematics underlying software program- 
ming are not fully understood. I am cer- 
tainly not suggesting that the other disci- 
plines are closed, with nothing new to dis- 
cover. My point is that the mathematical 
understanding of computers and software 
is still somewhat immature, while much 
of the known mathematics has not filtered 


all the way up (or is it down?) to the prac- 
titioner’s level. 

A key word here is “discipline.” Really 
good software developers, whether they 
exhibit any creativity or not, bave e strong 
discipline of design and programming 
thet they understand and to whicb they 
adhere rigidly. As a result, their systems 
tend to be thought out carefully; the soft- 
ware has provisions that can accommo- 
date later thoughts or insights. Their pro- 
grams tend to be carefully written, with 
built-in error checking, self-diagnostics, 
and checkout procedures. The resulting 
systems tend to have better, more intuitive 
buman interfaces. 

(I know what you're thinking. “Will, 
what the heck has this got to do with the 
PC... or anything?”) 

Tbe really good software developers 
demand the finest tools and the best pro- 
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PSYCHE™ 
TALKS BACK 


NOW YOUR PC WILL UNDERSTAND YOu 
Artificial Intailigenca Has Improved immensely since the 1960's 


PSYCHE 1s a new Al program which will hold a keyboard 
conversation with you on Psychological subjects including 
family, marriage, work and sax 

Payche's Responses are grammatical, stimulating. provocative and 
to the pot Its hard to believe PSYCHE isn'ta real person 

Talk it Ovar With Psyche, instead of your Iriands PSYCHE will 
always listan quiatly and never gossip Tall PSYCHE anything 
Psyche Is Fun & Educational Suitable as a Rogerian Counsaling 
teaching ard, PSYCHE creates responses that area reflactive. 
nonjudgmental and nondiractive 


Psyche Usually Stays With Your Feelings, like a real tharapist, and 
fever judges you. or hands out gratuitous advice PSYCHE has 
unlimited tima and patiance 


Psyche Is Powerful. PSYCHE knows 1000 significant words and 
a on almost 500 responses 150K Program and liles NOTA 
GAM 


Taach Psyche More. Simpla manus let you axpand or adit the 
vocabulary and responses on-line with no programming 


Save & Print Conversations and compile statistics Machine 
language gives rapid responses Seven page manual included 


Show Off Your Computer. Invite your Iriends to talk with PSYCHE 
about anything at all PSYCHE will avan GREET THEM BY NAME 


Order by phone of moll MasterCard, VISA and checks accepted 
REQUIRES 64K IBM PC, DOS. DISK DRIVE, 8O CHAR DISPLAY 
AFFORDABLE PRICE $50.00 
Please add $2 shipping & handling Florida residents add 5% tax 
{305) 391-4610 


BALIS COMPUTING, INC 
PO Box 273261, Boca Raton. FL 33427 
Copyright 1983. Batis Computing 
PSYCHE 13 & registered trademark of Balis Computing, fac 
18M Personal Computer is a registered trademark af IBM Corp 
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IBM PC 
ENGINEERING 
SOFTWARE 


Over 25 Powerful 
Programs 


Includes 


* STRUCTURAL ENGINEERING 
* HVAC LOAD PROGRAMS 

* ELECTRICAL ENGINEERING 
* SOLAR ENERGY 


» ENERGY MANAGEMENT 
Much More... 


Dealer Inquiries Welcome 
Call or Write for Information 














PROGRAMS 
McClintock Corp. 


9655 S Dixie Hwy PO Box 430980 
Miarm, FL 33243 (305) 666-1300 Telex 441582 
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Malltra 


lis! Management Sysfem 
This powertul package includes full name and address 
informaton plus 2 phone numbers, 5 mail profile 7 
codea (user defined), and 4 activity codes with dates! 4 
Phone directones, Labels up to 4 across (with 
optional message), Master hist and files for Easy 
Woter, Word Star, or other word processors 
Instantly locate a record by Name, 
Company, City, State, or Zp Merge 
tiles or create sub-tiles. Up to 2,400 
records per diskelte depending on 
capacity 


Tuisoftware 


6107 West Mill Road, Flourtown, PA 19031 215-836-1406 
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800, VIC- "20 


Thousands of pens in use by personal computer users 
and corporate users such as American Heart 
Association, U.S. Military, Ford Motor Company, and 
Educational Institutions of all levels. 

Pen reads coordinates over the entire screen. Touch:tip 
or Push tip models available, Uses range from videodisc 
and computer training, to simple menu selection to 
computer games. Apple pen works with Stoneware, Inc. 
new graphics processing system and Apple Super Pilot. 
Apple $250/IBM, Atari, VIC $150 

Available at Computer Stores worldwide or Ow us 
ditectly. 


THE LIGHT PEN peopce (ON 
Detroit, M1 48235 


SYMTEC INC. AS x 
(313) 272-2950 


16933 W. 8-Mile Ad. 
IBM, Apple, Atari, VIC are registered trademarks 
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OUR ISOLATORS — 


FOR YOUR 
PROTECTION 


Prevents: 








disk drive woes, printer interaction, 
memory loss and damage due to 

lightning or AC power line ‘ 
disturbances. 


Commercial Grade Isolators 


180-1 3 Isolated Sockets $76.95 
1SO-2 2 Isolated Socket Banks, 6 Sockets 76.95 
Industrial Grade Isolators 

180-3 3 Double Isolated Sockets 115.95 
1SO-II 2 Double Isolated Banks. 6 Sockets 115.95 
Laboratory Grade Isolators 

1SO-17 4 Quad Isolated Sockets 200.95 
1SO-18 2 Quad Isolated Banka, 6 Sockets 169.95 
Circuit Breaker, any model (Add-CB) Add 10.00 
Remote Switch, any model (Add-RS) Add 18.00 


427. Electronic Speciaiists, Inc. 
171 South Main Street, Box 389, Natick, Massachusetts 01760 
Toll Free Order Desk 1-800-225-4876 
MasterCard, VISA. American Express 
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PC Tech BUSINESS & HOME COMPUTERS 
Products Sales & Services 


We Shop The Wholesale Market And Negotiate The Best Price For You. 
We Save You Off The List Price. We Share A Common Goal - To Save You Money. 


Apple Ite 64K System. Disk Drive *Corona 128K Desk-top 
bea Monitor W Stand 60 Cofumn 





jae Hl +Compstibte 64K Computer 
Drive/Controlles & Monttor ... $969.00 
ade Dire ln Nope Compdlols see 
cable (dealers invited) 

Controller Card... 

6K Card 


8 Column Card 

*DISK DRIVES 
TM100-2DSDD .... 
TM100-4DS.00 . 
Lire Hatt Height DS DO. 


TM848-2 DS OD 

“WINCHESTER 

5MB ForExtemal ... 

10MB For Extermal . 

15MB For ee 

5-1 4° Slim Line Super 

Super 5 IPBO 

“AST COMBOCARD 

“Combo Pius-256K Parallel & Senal Port, 
Clock Calendar W Battery Back-Up W’Super 
Spool, Super Orve . $439.00 
“Mega Pius-512K Paraliel & Senal Port. Clock 
Calendar W/Battery Back-Up W Super Spoo!. 


MONITORS 
BMC BM- $2 AU 12" Green 
BMC BM-12 AU 12° Amber 
BMC BM: 1401AGB W'Cd Chi. 
DYNAX GM-120GM 12". . 
DYNAX AM-121 AM 12° 


Many More Not Listed 


PC Tech (714) 546-3887 


3742 W. Warner Ave., Santa Ana, CA 92704 
Disc Drive Service Available At Low Cost - Quick Tum-a-round 


+ Telephone or Mart Orders Please - Castner s Checks Money Orders Checks (Allow 10 es 
COD Accepted CA Residents Add 6% Sales Tax Pnoes Subject To Change Without Notice 
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EPSON DRIVES 
PX 8D, MX 8D FT tI, MX 1DD FX 80 Tandon Tab 180D DSDD. ... $284.50 
and newest FX 100 “lewest prices la USA" Tandon TMSD-2 slim DSDD .. . 298.5D 
PRINTERS Teac 4" FO 55 DSDD...... 298.5D 
C. Itoh851D Prowriter(P)... $385.00 
C. itoh 1550 Prowriter (P). . .. 679.00 MEMORY /0 BOARDS 
Re ee aeeon AST Megaplus 64K (a). ... 987.95 
Li ae de “7, _ AST Megaplus 64K (¢.2-9) ... 37895 
Dkidata 82A . 41900 
- AST Megapius 64K (¢.sp).... 378.95 
Okidata 83A ... 649.00 
AST Megapac(256K-512K). .. 636.95 
Okidata92........ . 52000 
: Combo Pius (¢2-s1-p)...... 314.95 
Dkidata 93............. . 869.00 
Smith Corona TP 549.00 VD Plus (¢,2-s1-p)......... 294.5D 
Brciheg HRA cau, ALL DTHER CARDS AVAILABLE CALL 
Brother HR 15... ..... CALL 
a SOFTWARE SPECIALS 
Hayes 30D 8... ........ 2090p Lotus 1,2.3.......  .-... 350.00 
Hayes Smartmodem. .. . 4850DD Multiplan. .....0 6.00. woe 175.0D 
300/1200 
Hayes Smartmodem ... 479.00 
1200 8 DISKETTES 
Hayes Smartmodem... . .11450 Elephant DSDD.. ..... 28.50 
Cony soft Microsoft Mouse. ........ .. CALL 


3% Charge Cards, 3% ship. Prices subject to change. 


THE COMPUTER STORE 


Dept. 345, 3941 8 South Bristol St., Santa Ana, CA 92704 
(714) 261-1383 
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HP TERMINAL EMULATOR 
FOR YOUR IBM PC 


Now your IBM Personal Computer can be used 
as a Hewlett-Packard 26XX family terminal. 
instead of just a terminal, you'll have a general 
purpose microcomputer. VDTE 2 is the 
powerful, easy to use terminal emulation 
program that provides the features you need! 


HP2624B8, HP2648A and DEC VT52 modes 

P2624 block/format mode for most HP300D software 
€tght displayed softkeys (program controlled) 
HP2648 vector graphics plotting subset 

Supports up to two serial ports 

Seven page scrolling memory (per port) 

Cursor control arrow and scrolling keys 

Print screen, alt pages, cursor down, print-through 
Ten speeds include 300, 1200, and 9600 baud 

General purpose file transfer between PC and host 


Price: $200 (California residents add 6% tax) 


inner Loop Software 
P.O. Box 45857-A 
Los Angeles, CA 90045 
(213) 645-5162 


inner 
loop 


software 
Send for our free brochure 
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SA 


gram development environmant that thay 
can get. The reason for this desire is their 
clear knowledge that a better working 
anvironmant can save vast amounts of 
time in the software davalopmant process. 
Furthermore, a good anvironmant is vital 
whan more than one person is working on 
a project. Tha question is, how well does 
tha IBM PC or XT serve as a programmer's 





HE OPERATING 
system defines the 
limitations of the total 
environment in a 
number of complicated 
ways. 


workbench? The answer comes in two 
parts; dealing with IBM's hardware and 
software. 


The Hardware 

The physical aspects of a good deval- 
opment system are easy to state. They 
hava to do with capacity and _perfor- 
mance. 

First, the systam needs to have ade- 
quate main memory. The iBM PC is up to 
this task; the 640K capacity of the system 
is more than enough for e single user. 
Assuming that the CPU is up to it, a multi- 
terminal system with 640K should sup- 
port about four users. Installing 128K is an 
absoiute necessity; this capacity is enough 
for most uses. 

Next, the CPU itself needs to perform 
well. While much depends on the soft- 
ware in use, it is safe to say thet e single 
user will have no problam with the IBM's 
parformance. For multi-terminal use, the 
PC might bea little on the slow side due to 
the 8-bit data bus. Given the usual mix of 
program devalopment work (lots of adit- 
ing, with bursts of compiiing end iinking), 
a population of one to three terminals is 
prectical. The use of an 8087 usuaiiy does 
not improve tha development environ- 
ment. 

Third, disk capacity must be large. The 
320K (or 360K) capacity of tha IBM disk 
drivas is small. Yes, it is possibla to do 
productive work on a single, 160K disk- 


etta system, but it is very inconvenient. 
Low mass storaga capacity is a critical fac- 
tor working against efficiency, so a disci- 
plined professionel programmer will al- 
ways seak “‘adequata” capacity for the 
work in progress. A simple example: It is 
highly dasirable to have the oparating sys- 
tem, some utilities, tha program editor, the 
language compiler, the linker, and all oth- 
er commonly used tools instantly avail- 
abla. Fitting most full-function compilers 
on even a 360K capacity disk will be a 
squeeze. The 360K also shrinks quickly 
when a project’s source, object, and exe- 
cutable files are all kept on one diskette, 
the preferred arrangement. 

A single organized progremmer work- 
ing on a medium-sized project should find 
the standard PC with 256K of main mem- 
ory and two 320K diskette drives to be 
manageabla. Tha addition of a 10-mega- 
byte hard disk is highly dasirable and usu- 
ally eliminates capacity problems, al- 
though it may make backup procedures 
more complicated. 

Fourth, mass storage performance has 
a dramatic effect on total system through- 
put. Even if a disketta-besed anvironment 
provides adequate capacity, the speed of 
data transfar can slow the overall opera- 
tion. Hard disks usually offar better par- 
formance, although some have character- 
istics iike the floppy drives. Electronic 
disks (portions of memory set aside to ba 
treatad as a disk) or cacha schemas can 
belp improve the performance of any con- 
figuration. 

Finally, tha choice of a printer is 
important. Here the developer must con- 
sider the amount of printing to be done 
and choose e printer that offers en eppro- 
priate throughput. 

From thase considerations, wa can 
conclude thet the XT is a good hardware 
anvironmant for devaiopment, while the 
standard PC is edequate under certain 
circumstances. The use of an XT is some- 
what hampered by the lack of edequate 
backup capability. 


The Software 

The operating systam, with its associ- 
ated utilities and programs, is the most 
important factor to considar whan build- 
ing e development environment. The 
operating system defines the limitations 
of the total anvironment in a number of 
complicated ways. 

First, tha opareting system must pro- 
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vida a powerful yat easy-to-use human 
intarfece. In this case, aasa of use is deter- 
mined by how the system meets the devel- 
oper’s needs. An appropriete interfece 
might be confusing or obscure to a non- 
technical user since the professional may 
be willing to sacrifice some amenitias in 
favor of greatar flexibility. Nonatheless, 
the interfeca should work in a consistant 
fashion to reduce the amount of informa- 
tion that must be learnad and remambered 
by the user. 

Second, the systam should provide the 
tools needed by the programmer to orga- 
niza his or her work. Tools should also be 
availabie to help the programmer deei 
with the mass (or maze) of collected 
data. 

An example might halp to clarify what 
I mean here. Consider a system with PC- 
DOS 2.0, a hard disk, and a hierarchical 
directory structure (directories that can 
contain other files and directories, orga- 
nized with an arbitrary number of levels of 
nesting). The programmer carefully orga- 
nizas tha data, but ona dey wishes to 
retrieve a particular fila (lat'’s call it 
FRED), ona of about 400 files containad in 
30 directories. PC-DOS 2.0 provides no 
direct way to find out whare that fila is! 
Yes, it is possible to give a TREE /F com- 
mand, which can list all files in all direc- 
tories, but then this iist must be examined 
manually. Evan tha FIND command, 
which could search TREE’s output to find 
“FRED,” cannot associate it with its par- 
ent directory. Sounds triviel, doesn’t it? 
But, for e professional it’s more then a 
headache and it’s wasteful of time. 





hu SCARED 
to death of a system 
that requires you to use 
a special utility to clean 
up the disk space. 


Third, the utilities and tools provided 
by tha systam must be well integrated 
with themselves. PC-DOS 2.0 has the 
capability to “spool” text files to be print- 
ed. This ellows the user to do something 
else while the printer is running, a feature 
referred to as background printing. But tha 











spooler is very limited. It cen only handla 
10 files, a very small number to e software 
developer. Control of the spooler is limit- 
ed to the command leval, so programs can- 





Tie HARDWARE 
of the PC is suitable as 
a development work 
station. 






the spooler to the printer; insteed, output 
must be directad to a file and be manually 





not direct that printad output go through 





score high on the 
SAT, GRE or ACT 


HBJ Educational Computer Software 


The Test Preparation Series 
that combines Computer 
Software, Review Textbook 
and User's Manual into the 
most comprehensive Study 
Program available today! 

es ee for the exam aasy 
Builds testtaking skills quickly in 

lanned systematic program 


«Simple and easy to use even for those 
with no computer experience. 


COMPUTER SAT 
Preparation 


jal Features 
. Electronic Vocabulary-Bullding 
Flash Cards 
540 Computer Drill tems 


Complete Textbook 

“How to Propare bor tha SAT” 470pps. 

Four Futl-Langth Exams—entar 
answers in computer for instant scor- 
ing and diagnosis 


Complete verbal and math categones 
«Strategies tor answenng every kind 
of question 


User's Manual 
Clear, simple documentation inte- 
grates textbook and software 


Computer Software 
Scores and times your performance 
Calculates Coltege Board equivalent 


scare 

«Diagnoses your strengths and weak- 
nesses in ay hey areas of Study 
+Prescnbes specific drill and review 
on computer and in the textbook to 
improve your score 


Available For 

elBM* PC 

Apple® with 48K 

TRS-80 Model ii®4® with 48K 


*Atan 800*/1200¢ 
«Commodore 64° 


COMPUTER GRE 
Preparation ; 
Tes ptogram helps prepare 


urged tor the Graduate 
Record Examination 

3 double-sided diskettes with Graphic 
He lar text “How to: Pi 

HB s popular text * vepare 
for the nt 

+A totally understandable. “User fnend- 


ty* User's Manual 
«Apple® with 48K 


COMPUTER ACT 


Preparation 


rep a 
+3 double-swed computer 
diskette “2 


es 
ersten 


(or through e batch fila) spooled with the 
PRINT command. In othar words, this 
spoolar is not an integral part of the sys- 
tam, but rather e simple utility of limited 
cepebility. 

Finally, the softwere must be relieble. 
Do you know what the utility CHKDSK 


For mail orders Please add $2 00 for handhng 
(UPS delivery guaranteed) Please add applicable 
state and local sales tax (institutions must send 
00-543-1918 rchase order to be billed } Otter restricted to 


{in Caldoeria call colect (819) 699-6335) Continental USA and Canada 
Harcourt Brace Jovanovich, Inc. 
Dept. Computer SAT PCM-6-83, 
1250 6th Avenue, San Oiego, CA 92101 
desilable et Computer stores and lending Bookstores. 








COMPUTER SAT Preparation $79.95 
see for 

C Apple® with 48K 

(© TRS-80 Model 11174 with 48K 
© Commodore 64° 
COMPUTER GRE Preparation @ $89.95 
available for Apple® with 48K 


COMPUTER ACT Preparation @ $89.95 
available for Apple® with 48K 


FOR CREDIT CARD ORDERS 
cat TOLL-FREE 


does? Most of us think of it as e utility to 
displey how the disk is being usad and 
how much spaca is left. A rerely stated 
purpose of CHKDSK is to recover spece on 
the disk from files that had been changed 
or daleted. This spaca is ‘freed’ and made 
availeble once again. Personally, I'm 
scared to deeth of e system that requires 
you to use a speciel utility to clean up tha 
disk spaca. It makes ma fear that soma of 
my valuable dete files might not ba takan 
care of properly. 

































The Bottom Line 

I'va said that the hardware of the PC is 
suitabla as a development work station. 
You might infar from my comments ebove 
that also I think PC-DOS is somawhat 
lecking as a developmant environment. 
Thet’s a fact. Worse, I think PC-DOS 2.0, 
for all its good feetures, does not much 
improve the situation. 

Is there a better choice of opereting sys- 
tem? Unfortunataly not. Although a deval- 
opar mey choose to work in a bettar daval- 
opment environment, the fact of the met- 
ter is that the ultimete execution environ- 
ment for PC softwere will be PC-DOS, 
becausa that is the ona running on most 
machines. Any othar system would sup- 
port only its own execution environment, 
not PC-DOS. 

I guass wa'll just have to wait for PC- 
DOS 3.0 or 4.0 or... /PC 
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IBM PC-COMPLETE SYSTEM— 

SPECIAL PRICE 

PC System includes 64K IBM PC with 320 KB Floppy 
Disk Drive, Controller, Color Graphics Card, Monitor 


DISK DRIVES FOR IBM PC 
Tandon 100-2 .. tee eee $240 
Shugart 455-2... 


MONITORS 

NEC, DYNAX AMDER ..........-.--CALL 
PRINCETON GRAPHICS SYSTEMS 

Hi-Res Color . 


PRINTERS 
C-ITOH 


SMITH CORONA 
TP-1 . 


STAR MICRONICS 
Gemini 10... 
Gemini I5.... 


NEC 

SPINWRITER 
7710-1...........§1950 
7715-1... 


SHE RRALERsA AEE 
A eT 


(714) 838-9100 


HARD DISKS FOR APPLE AND IBM 
DAVONG 

5 MB.... 

JO MB.. 

15 MB . ‘ 

MEMORY BOARDS| 

TAVA CORP. 

TRUMPCARD 1 

256K Ram 

TRUMPCARD 2 

512K RAM.... 

AST 

10 Plus. Five function Card 

Combo Plus 4 function card. Fully pop. 256K. .$490 
Mega Pius. Fully pop. 512K.......--$990 
QUADRAM 

Quad Card. Fully pop. 256K 


HERCULES Graphics Card. 

MAYNARD SANDSTAR SERIES 

FDC 5 1/4 & 8. 

Multifunction Card 

Memory Card 

Ad-On Memory Module... . 

Parallel Port Module 

Serial Port Module 

Clock Calendar Module 

Game Adapter Module 

DEC RAINBOW 100 

Complete system 64K PC, Keyboard, Two Floppy Drives 
DS/DD, Monochrome Monitor $ 
APPLE I1+ 

Compatible Computer with 48K Disk Drive, Controller, 
and Monitor 

DISK DRIVE FOR APPLE 

Slimline, or Standard...._. : 
PERSONAL ACCOUNTANT Software for your 
Apple lle and Apple Il+. $190 
APPLE Ile 

Computer System, Controller, Two Disk Drives, 
Monitor 


631 E. First St., Tustin, CA 92680 


PRICES AND AVAILABILITY SUBJECT TO CHANGE WITHOUT NOTICE 


APPLE 1s a trademark of Apple Computers, Inc 
TBM 1s a trademark of IBM Corp 
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Printer Roundu 


A monster roundup of super Pots printers. The Toshiba P1350, the Okidata 
2410, the Prism-132, the Printek 920, the Anadex WP-6000, the OMNI 800, the DS- 
220, and more are reviewed in the October issue of PC. 


Goblins and Gremlins: PC Repairs 


What's it like to walk into an office full of people crying and screaming about 
broken PCs? Hear it from the repairman’s side. 
And, when the lights don’t glow, where do you go to get your PC fixed? Is IBM 
the only place? 


e LJ e s 
Confessions of a Programming Virgin 
Writer Eric Freedman chronicles his first attempt at writing a program with 
minimal help from courses, bocks, friends, Iovers, and strangers on the street. 


Good Grammar 


Can you expect a piece of software to clean up your writing? Contributing editor 
Lindsy Van Gelder assesses some of the hopes and claims of the grammar checkers. 


A 24-Month-Old PC User 


Canadian writer Marianne Paul tells the story of her 2-year-old word processor— 
who wears a different kind of software. 


Home Accounting Programs 


The October issue profiles five more entrants into the burgeoning home 
accounting marketolace. 


How 


FORTH level 2 


makes your PC 


412% 
more powertu 


What used to take 40 hours can now be 
done in 7.8 hours — that's 412% — and it 
18 onty one way of measuring power. There 
are others — convenience, debugging ability, 
tun-time, compile-time, memory size... 
neme it! FORTH level 2 will increase your 
power because it provides an interactive, 
integrated environment which promotes 
immedieta debugging and modular design. 
Other benefits such ss reat-time performance 
depend on the quality of tha implementation. 
Not all FORTHs are equal, so compere before 
buying. This one is e subset of polyFORTH, 
designed by FORTH, INC., tested end proven 
in the field for more than § years. 


At last it 1s available at an affordable price of 
$149 — and features the following: 


w Multitesking 
Any number of beckground tasks. Concurrent 
operetion of manochrome and color monitor. 
Concurrent prater operation. 


Compatibility 

18M DOS file mntertace utirty allows access to fies 
created under 18M DOS with FORTH's improved 
performence and power. 





On-Line Documentation 

As well as over 700 pages of supporting docunen- 
tetion including Staremg FORTH by Leo Brodie and 
360-page User's Manuel. 


Turnkey-compiler™ 
Uthty for meiung binery turnkey 
programs can be resold without 
specific condinons. 


Options: 

9087 eupport 

Date Base support 

@ Report Writer 

@ Documentor 

@ Multi-User capability 

@ Graphics medule 

This 1s not a complete hist and you may heve questions 


Oot covered in this matenal — give us a caill We wil 
address them and send you 8 brochure 





Act now! After ell, if this is the night 
software tool for you, shouldn't you know 
ebout it? 


Forth Technoloay 


Introducing the Most Powerful 


Business Software Ever! 


TRS-80™ (Model I, Il, Ill, or 16) APPLE™ ® IBM™e OSBORNE™e CP/M™e XEROX™ 





The VERSABUuSINESS” Series 


Each VERSABUSINESS module can be purchased and used independently, 
or can be linked in any combination to form a complete, coordinated business system, 


VERSARECEIVABLES™ $99.95 

VERSARECEN'ABLES™ ts a complete menu-driven accounts recewable, invoic ng, art 
monthly statement generating system It keeps track oi all information related to who 
Owes yOu or your company money. and can prowde aulomatic billing for past due a 
counts VERSARECEIVABIES™ pnnts all necessary slatements, mvoices, and summary 
feports and can be linked =i VERSALEDGER II™ and VERSAINVENTORY™. 


VERSAPAYABLES™ $99.95 

VERSAPAYABLES™ 1s designed to keep track of current and aged payables, keeping you 
mm touch wath all information regarding how much money your company awes, and to 
whom VERSAPAY ARLES" maintains a complete record on each vendor, prints checks, 
check regsters, vouchers, transaction reports, aged payables reports, vendor reports, 
and more With VERSAPAYABLES™. you can even let your computer automats ally select 
which vouchers are to be pard 


VERSAPAYROLL™ $99.95 

VERSAPAYROLL™ 18 a powerful and sophanicated, but easy to use payroll system that 
keeps track of all government required payroll information Complete employee records 
ate mamtamed. and all necessary payroll calculations are performed automatically, with 
totaly displayed on screen for operator approval A payroll can be run totally, automatr 
cally, of the operatat can intervene to prevent a check irom being printed, or to alter 
mformation on it If desired, totais may be posted 1a the VERSALEDGER II” system, 


VERSAINVENTORY™ $99.95 

VERSA INVENTORY™ ts a complete mventory control system that gues you instant access 
to data on any tiem VFASAINVENTORY~ keeps track of all mformation related to what 
ftems are m stock, out of stock, on backorder, etc , stores sales and pncing data, alerts 
you when an item falls below a preset reorder port, and allows you to enter and print 
mvoices ditectly or tolink with the VERSARECEIVABLES™ system VERSAINVENTORY~ pnnts 
all needed inventory listings, reports of items below der pont, inventory value re 
ports, penod and year ta date sales reports, pnce ists, mventory checklists, etc 





50 N. PASCACK ROAD, SPRING VALLEY, N.Y, 10977 


VERSALEDGER II” $149.95 
VERSALEDGER IT™ 1s. a complete accounting system that grows as your business 
grows VeRsALEDGER IT” can be used.as a stmple personal checkbook reaister. 
expanded to a small busmess bookkeeping system or developed into a large 
corporate general ledger system without any additional software. 
© VersaLepctr Il" aves you almost unlimited storage capacity 
(300 to 10,000 entries per month, depending on the system), 
® stores all check and general ledger information forever, 
® prints tractor feed checks, 
® handles multrple checkbooks and general ledgers, 
® prints 17 customized accounting reports including check regsters, 
balance sheets, income statements, transaction reports, account 
listings, etc. 


VeRSALEDGER II” comes with a professionally wntten 160 page manual de 
signed for first time users The VERSALEDGER I” manual will hel you become 
quickly farmlar with VeRSALEDGER If", using complete sample data files 
supphed on diskette and more than 50 pages of sample pnntouts 


SATISFACTION GUARANTEED! 


VERSABUSINESS™ moduie ¢ 





VERSABLISINESS 
VERSABLSINESS™ 











To Order: 
ee Ne vite or call Toll-free (800) 13 1-28 18 


(N.Y.S. residents call 91 $-425- 1535) 


© add ate ape 


= © 






— 






DEALER INQUIRIES WELCOME 





“CPM Drgtal Research *XEROX 0 « trad 
CIRCLE 260 ON READER SERVICE CARD 
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* TRS 20 a trademark of the Radio Shack Dron of Tandy Corp *APPLE 1 a trademark of Apple Corp) “IBM ns a trademark of IBM Corp “OSBORNE a & trademark of Oshorne Cay 










IS 
<< MEMORY 4 SHIFT > 


A $99°° LISA? 





® UP TO 9 PROGRA 
<< MEMORY 4FSHIFT>> is a $99 program which turns your IBM-PC or XT into 9 computers, all using the same 
keyboard and monitor, but each using its own diskettes! A training program can be placed in one partition and the 


real program in another partition—imagine how much faster and easier learning can be! DOS commands are now 
ALWAYS available. Back up a disk at any time! 


® MOVE DATA FROM ONE PROGRAM TO ANOTHER PROGRAM! 
In just seconds, move a column of numbers from word processor program to spread sheet program for addition, then 
move the answer back to word processor. NO PROGRAMMING IS NEEDED! Add Super-Calc capabilities to 


WordStar! Move a name and address directly from a data base into the body of a letter in word processing with just 
the touch of a button. 


© SEE TWO PROGRAMS AT THE SAME TIME! 
Each of the 9 partitions can be assigned to either monitor 1 or monitor 2 (requires the Color/Graphics card and 


another monitor). See a program in monitor 1 while watching a training package in monitor 2. Compare two similar 
programs side by side! 


@ 99% COMPATIBLE WITH ALL PC/XT SOFTWARE AND HARDWARE! 
al ch dal works with your existing program, and can be used with floppy diskette drives. Each partition 
eeps track of its ets. need to worry if the wrong diskette is mounted, <¢ MEMORY 4 SHIFT >> keeps track of 
them for you. <¢MEMORY#SHIFT >> runs only on the IBM-PC/XT under DOS 1.1 or 2.0. 


fualeble at all Computertand stores and other fine retall stores. 
North American Business Systems, inc. 642 Office Parkway St. Louis, MO 63141 


® LISA is @ registered tredemerk of Apple Computer Corporetion, 


TECMAR’S GRAPHICS MASTER.” | 
hme telo(we|(e/e)a\e-nre)\e\ule |= \/n Viola lereralcolaat=) 
Dic elfe\ymead(eN alle lan (-\0)18] (ea nereo)6) 

oMV.e.0 | more)(o manre)alire st 


Text or high-resolution graphics 
on the IBM Monochrome 
Display: 

Amazing new resolutions on 
standard color monitors 


Complete emulation of IBM’s 
display adapters 


On standard low-scan color 

monitors: 

* 640 horizontat x 400 vertical In 
46colors. ~~ 

© 720 horizontal x 480 vertical 
graphics in 4 colors. 

On the IBM Monochrome Display: 

® 720 horizontal x 700 vertioat 

* 25/50 lines of 80 characters ~ 

Graphjes Master oan do much 

more. jn all, over 30 different 

dispidy modes con be used on 

yay monitors, and over 25. 

on IBM Monochrome Display. 





With certain 
monitors, you oan 
achieve super- 
high resolutions 
Ike 542 horlizon-. 
tal x 420 vertical 

sin up to. 16 colors 
without interlace. 


Graphics Master Is equipped 
with @ full 128K of on-board 
display buffer memory. In low- 
resolution modes, extra memory 


Isn't wasted. You can divide it up 


Info alternate display screens or 
use It tor general data storage. 


~ Graphics Master retains com- 
plete compatibility with the IBM 
Monochrome and Color! 
fetfelels\lo@ Velolel i mel Mim oReled 


company or replace one or both 


of the IBM cards. 





KR 


Graphics Master 
will run with alt” 
IBM software for 
the Personal 
Computer, In- } 
cluding BASIC's 

fol folelal fers 
commands. 


With Tecmar's Video Cassette 
Recorder Controller, you can 

fo Vile MCicel* eM ulekiCc imines] 
on videotaped materlal with an} 
external mixer. 

Call or write tor further informa: | 
tlon, Our new address is: | { 


TEQUAR © 


6225 Cochran Road = * : 
Cleveland, Ohio 44139 i 
Phone 246-349-0600/Telex 466692 | 
CIRCLE $01 ON READER SERVICE ar 

alld 


